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HE New Haven Clock Company reports that Zapon 
XE-606-A lacquer enamel is doing a swell job on their 
plastic clock cases. The material is sprayed on and 
the cases then given a two minute and 50 second Infra-Red 
force dry by revolving under the lamps. This operation 
completes the drying of the finish. They go from there to 
the packing department. 


Entirely suitable for quick-drying schedules, XE-606-A air 

dries on a normal lacquer schedule. Gloss and hiding 
power are excellent, while its range of colors produces 
many beautiful effects. 


XE-606-A is durable, flexible, highly resistant to chipping. 


ZAPON DIVISION - ATLAS POWDER COMPANY 


Eastern Sales: Stamford, Conn. Western Sales: North Chicago, Ill. 
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The Future 


Those of a pessimistic turn of mind are already predicting a 
calamity which will befall business when the present period of 
prosperity is over. Their predictions may or may not come true. 
Of this, however, we are sure, namely, that the present call upon 
our manufacturing facilities to turn out more and more things at 
a faster and faster rate will help to reduce to an appreciable extent 
whatever tendency there may be toward depression. 


At first glance this may seem paradoxical but let us look at the 
situation, particularly the finishing situation. For some time manu- 
facturers have had their choice of a large number of finishing 
materials. There was no question that something could be found to 
do the job, at least, nearly do it. As a result, while progress in 
organic coatings was made, that progress had no stimulation such 
as it has today. The lack of certain raw materials has sent finishing 
material manufacturers into research programs which will undoubt- 
edly result in better, cheaper materials. In equipment, in methods, 
manufacturers have heretofore lazied along, relatively speaking, 
because they were under no pressure. Automatic finishing, tech- 
nical control and the like were things which many manufacturers 
felt that they might investigate some day in the future. Now they 
are being forced into it and the results are truly amazing. As one 
manufacturer said the other day, “I never realized how much finish- 
ing could be done in my plant nor how much new work could be 
made for new employees since we really began investigating the 
possibilities of methods to replace our old hit or miss technique.” 


It seems to us that progress in the formulation of finishing 
materials, in methods of applying them, in fact in all manufacturing 
methods will do good and can do little harm. Granted, some 
people say that the stimulation is an artificial one. But the results 
are real and worthwhile and it is our belief that we can look forward 
to a better than average prosperity rather than a depression. 


L. H. LANGDON, Publisher 


\. TRUMBOUR, Business Manager @e DR. WALTER R. MEYER, Editor 
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T is well known that some vehicles, 


when mixed with aluminum pig- 
ments and allowed to stand for any 
long period before use, cause darken- 
ing of the aluminum, loss of leafing 
other difliculties. As a 


while 


power and 


consequence, many aluminum 


finishing materials may be obtained 
ready-mixed, it is a usual procedure 
to perform the mixing of vehicle and 
aluminum pigment on the job and in 
the quantities required for immediate 
use, 

Such mixing on the job has, how- 
ever, one disadvantage in that, in eal- 
culating costs, the effect of the addi- 
tion of aluminum pigment on cost and 
mileage per gallon must be considered. 


It is the purpose of this discussion to 
show a number of calculations where- 
by. if certain data on a vehicle are 
costs, 


known, mileage, ete. on any 


mixture of aluminum pigment and 


that vehicle may be easily determined. 
Cost Per Gallon 


Vinxned 
ehicle. 


For all) practical calculations, the 


lluminum Powder and 


<pecific gravity of an average alumin- 
um powder may be taken as 2.55, that 
is, the density expressed in English 
units is 21.212 pounds per gallon. 
From this datum the bulking value 
(specific volume) may be seen to be 
gallons per pound. 

Using this bulking value as- 
suming that the volumes of powder 
and vehicle which are mixed are ad- 
ditive, that is. one pound of powder 
and one gallon of vehicle will make 
LOW] gallons of mix. two pounds of 
powder and one gallon of vehicle will 
make 1.0912 gallons of mix, ete.. the 
cost per gallon of a mixed powder 
and vehicle is: 

Cv + Cx(X) 


“d. 1) 
1.0 + O.OA71(%N) 


where: Cyvx = cost pet 


mixed powder and ve- 


bot 


(X). 


gallon of 


Calculations on 


By JAMES G. SHELTON 


hicle in the ratio of X 
pounds of powder to 
one gallon of 
vehicle dollars 
Cv =cost per eallon of 
dollars 
Cx = cost per pound of 
powder 


vehicle 


dollars 
X = weight of powder add- 
ed per gallon of 

vehicle 
bulki: 


der gallons per 


pounds 
0.0171 


g value of pow- 


pound 


finishing 
material is made by mixing 2.0 pounds 


Example: An aluminum 
of powder to each gallon of vehicle 
The vehicle costs $1.80 per gal- 
lon (Cv) and the powder $0.60. per 
pound (Cx). Therefore, the cost per 
gallon of the mixed powder and ve- 
hicle as calculated from Equation (1) 
is: 
1.80 0,60(2.0) 


Cvx : $2.71/eal. 
1.0 -+- 0.0471(2.0) 


bh. Of Mixed Aluminum Paste and 


Vehicle. 
Because aluminum paste contains 
less actual metal per unit weight than 
do powders, the specific gravity is 
somewhat lower, a cood average be- 
ing 1.48. The weight per gallon. is, 
then, 12.33) pounds and the bulking 
value is 0.0811 


Using this bulking value for pastes 


vallons per pound. 


and again assuming that volumes are 
additive, the cost per eallon of mixed 
paste and vehicle is: 

Cv + Cv(Y) 


= (2) 
1.0 + 


where: Cyvy cost per gallon of mix- 
ed paste and vehicle in 
the ratio of Y pounds 
of paste to one gallon 
of vehicle dollars 
Cy cost per gallon of 

dollars 


Cy = cost per pound of 


vehicle 


METAL 


FINISHING, 


Mixing Aluminum Finishing Materials 


wh 


lollars 


\ = weight of paste added 


paste 


per gallon of 

vehicle pounds 
0.0811 = bulking value 

paste gallons per 


pound 


Example: 2.25 pounds of paste ar 
added to one gallon of a vehicle () 
The vehicle and paste cost $2.15 pei 
(Cv) and $0.70 per 
(Cy) respectively. The cost per gal 
lon of the mixed paste and vehicle as 
calculated from Equation (2) is: 
2.15 + 0.70(2.25) . ( 
$3.15 / gal | 
1.0 + 0.0811(2.25) 


Weight Per Gallon 


a. Of Mixed Aluminum Powder and 4 uf 
Vehicle 


callon pound 


Cvy 


\ 
In calculating the weight per gallo: 
of a mixed aluminum powder and ve 
hicle, the following Equation (3) may 
be used. It will be seen that its form 
is similar to that of Equation (1). 
r 
Wvx = Eq. (3) 
1.0 + O0.0471(X) 
where: Wvx =weight per gallon o! 
mixed powder and ve 
hicle in the ratio of \ 
pounds of powcdel 
one gallon olf 
vehicle unds 
Wv =weight per ga'lon o! 
vehicle yy ds 
X = weight of pow: idd 
ed per gallon 
vehicle inds 
O.O171 bulking valu pow 
der gallons pet 
Example: An aluminum hing 


material is made by mixin 
and vehicle in the ratio of 2 
The vehi lone 
weighs 8.0 pounds per gall 
Substituting these values in 


to one gallon (X). 


August 
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eight per gallon of the mixed 
awd d vehicle is: 
8.0 + 2.0 
0 + 0.01711 2.0) 
914 Ibs. /gal. 


QO: \ixed Aluminum 


} cle, 


Paste and 


ight per ga'lon of a mixed 


lumit paste and vehicle may he 
deulated from Equation (1): 

Wv + Y 


=weight per gallon of 
mixed 


where Wvy 
paste and ve- 
hicle in the ratio of 
pounds of paste to one 
gallon of 
vehicle pounds 

Wi weight per ealton of 
vehicle pounds 
Y weight of paste added 
vehicle pounds 

per gallon of 

0.0811 — bulking value of 
paste gallons per 


pound 


sample: 2.25 pounds of paste are 
dded to one gallon of a vehicle (Y). 
lhe vehicle weighs 8.75 pounds per 
vallon (Wy). Substituting these val- 
es in Equation (4), the weight per 
vallon of the resulting mixture is: 
8.75 + 2.25 
1.0 + 0.0811(2.25) 
= 9.30 lbs. / gal. 


Per Cent Non-Volatile Solids 


Wvy 


Of Mixed Aluminum Powder and 

Vehicle 

\lthough aluminum powders usual- 
ly contain small amounts of materials 
other than aluminum 
aluminum oxide, metallic impurities, 


pure metallic 
lubricant, ete.), it may be assumed 
that aluminum powders do not contain 
ny appreciable quantity of volatile 
matter. On this assumption, the per 
ent by weight of non-volatile solids 
of a mixture of powder and vehicle 


may be calculated from the following 
equat 
(Pv) (Wy) LOO(N) 
Pvx 
Wv + X 
Where: Pyx = per cent by weight of 


solids of 
mixed powder and ve- 
hicle in the ratio of \ 
pounds of powder to 


non-volatile 


one gallon of vehicle 
Py per cent by weight of 

non-volatile solids of 
vehicle’! 


OR' ANIC FINISHING 


Wv =weight per gallon of 
vehicle pounds 

X = weight of powder add- 
ed pet eallon of 


vehicle pounds 
Example: An aluminum finishing 


material is made by mixing powder 
and vehicle in the ratio of 2.0 pounds 
of powder to one gallon of vehicle 
(X). The 


younds per gallon 
| | : 


vehicle. weighing 8.0 
(Wv). contains 
15.0 per cent by weight of non-vola- 
tile solids (Pv). The per cent by 
weight of non-volatile solids of the 
mixed powder and vehicle may be cal- 
culated by substituting the given val- 
ues in Equation (5): 


(45.0) (8.0) 


100(2.0) 
= 


56.0% 
8.0 + 2.0 


b. Of Mixed 
‘ehicle 


fluminum Paste and 


Aluminum pastes differ from pow- 
ders in that they contain considerable 
amounts of volatile matter—in some 


cases as much as forty per cent. 
Thirty-five per cent may be taken as a 
sood average and the formula for cal- 
culating the per cent by weight of non- 
volatile mixed 
vehicle is as follows: 
(Pv) (Wy) 65.01Y ) 
Pvy = Eq. (0) 


Wv + 


solids of paste and 


where: Pyvy = per cent by weight of 


non-volatile solids of 
mixed paste and ve- 
hicle in the ratio of ¥ 
pounds of paste to one 
gallon of vehicle 

Py per cent by weight of 
non-volatile solids of 
vehicle 

Wv weight per gallon of 
vehicle pounds 

average per cent by 

weight of non-volatile 

solids in paste 

\ weight of paste added 
per eallon of 


vehicle pounds 


Example: Aluminum paste and ve- 
hicle are mixed in the ratio of 2.25 
pounds of the former to one gallon 
of the latter (Y). 


8.75 pounds per ga!lon 


The vehicle weighs 
(Wv) and 
contains 50.0 per cent by weight of 
non-volatile solids (Pv). Substituting 
the given values in Equation (6), the 
non-volatile 


per cent by weight of 


solids of the mixed paste and vehicle 


is; 


SECTION 


p (50.0) (8.75) 
VV ~ 


32.9% 
Density of Cured Film 
a. Of Mixed Aluminum Powder and 
Vehicle 
The following equation may be 
used to calculate the density of the 
cured film of a mixture of powder and 
vehicle: 

(Pv) (Wy) 100(X) |, 
vx = “q. 
(Pv) 


Dy 2.55 


(7) 


where: Dvx cured film density of 
mixed powder and ve- 
hicle in the ratio of X 
pounds of powder to 
one gallon of vehicle 
Py per cent by weight of 
non-volatile 
vehicle 
Wv weight per gallon of 
vehicle 


solids of 


pounds 

X =weight of powder add- 
ed per gallon of 
vehicle pounds 

Dv cured film density of 
vehicle!’ 


2.55 density of powder 


Example: In making an aluminum 
finishing material, 2.0 pounds of pow- 
der are added per gallon of vehicle 


(XxX): 


per gallon (Wy). contains 15.0. per 


The vehicle weighs 8.0 pounds 


cent by weight of non-volatile solids 
(Pv) and has a cured film density of 
80 (Dv). Using Equation (7), the 
cured film density of the mixture of 
powder and vehicle is: 


(15.0) (8.0) 10012.0) 


Dvx = 2.01 
(15.0) (8.0) 100( 2.0) 
1.80 2.55 

b. Of Mixed Aluminum Paste and 


Vehicle 
The density of the cured film of a 
mixture of paste and vehicle may be 
calculated from the fol'owing: 


(Pv) (Wy) 65.01 
= “aq. (3) 
(Pv) (Wy) 65.01Y) 
Dy 255 


where: Dyy = cured film density of 
mixed paste ve- 
hicle in the ratio of 
pounds of paste to one 
gallon of vehicle 

weight of 
solids of 


P\ per cent by 
non-volatile 
vehicle 


Ws weight per 


eallon of 


he 
. 
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vehicle pounds (Wvy) (Pvy) 
65.0 average per cent by 519 (Dvy) (Tvy) 
weight of non-volatile and, to secure the mileage per gallon 
solids in paste of a mixed paste and vehicle, the cured 
Y --weight of paste added film thickness Tvy is selected, the 


per gallon of 
vehicle pounds 
Dy cured film density of 
vehicle 
density of non-volatile 


portion of paste 


Example: A vehicle used in making 
an aluminum finishing material weighs 
8.75 pounds per gallon (Wy), con- 
tains 50.0 per cent by weight of non- 
volatile solids (Pv) and has a cured 
film density of 1.50 (Dv). 


vallon of this vehicle is added 2.25 


To each 
pounds of paste (Y). The calculated 


cured film density of this mixture of 


paste and vehicle is, according to 
Equation (3): 
(50.0) (8.75) + 65.0(2.25) 167 
Dv) (50.0) (8.75) 65.0(2.25) 
1.50 2.55 


Cost Per Unit Area and Mileage 


The 
from one gallon of any finishing ma- 
from the 


area which may be obtained 


terial may be caleulated 
general equation: 
A _(W) (9) 
(519) (D) (T) 
where: A —area, finished to cured 
film thickness T, ob- 
tainable per gallon of 
finishing material 
square feet 
W weight per gallon of 
finishing material 
pounds 
P--per cent by weight of 
non-volatile solids of 
finishing material 
519 
1) cured film density of 


constant 


finishing material 
T cured film thick- 
ness inches 
In the case of a mixed powder and 


vehicle, the equation is: 
(Wvx) (Pvx) 
Avx = 


= Eq. (10) 
519 (Dvx) (Tvx) 


and, to secure the mileage per gallon 
of a mixed powder and vehicle, the 
cured film thickness Tvx 
the quantities Wvx, Pvx and Dvx are 
calculated from Equations (3), (5) 
and (7) respectively, and these data 
substituted in Equation (10). 


is selected, 


For a mixed paste and vehicle, the 
equation is: 
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quantities Wvy, Pvy and Dvy are cal- 
culated from Equations (4), (6) and 
(8) respectively, and these data sub- 
stituted in Equation (11). 

The cost per unit area finished with 
a mixture of powder and vehicle is 
found by dividing Cvyx (calculated 
from Equation (1) ) by Avx (ecaleu- 
lated from Equation (10) ). 

The cost per unit area finished with 
a mixture of paste and vehicle is found 


by dividing Cyy (calculated from 
Equation (2) ) by Avy (calculated 


from Equation (11) ). 
Example 1. (cost calculations on 
mixed powder and vehicle) 

An aluminum finishing material is 
made by mixing 2.0 pounds of pow- 
der to each gallon of vehicle (X). The 
powder costs $0.60 per pound (Cx) 
and the vehicle $1.80 per gallon (Cy). 
The vehicle weighs 8.0 pounds per gal- 
lon (Wy), contains 45.0 per cent by 
weight of non-volatile solids (Pv), and 
has a cured film density of 1.80 (Dv). 
The material is applied to give a cured 
film thickness of 0.00170 inches (Tvx). 
~ The cost per unit area finished with 


Equation (10), Avx 
ft. 
6. Cvx = $2.74/gal. (fro 
tion (1) ) 
Dividing the value of 
that of Avx, the cost pe 
foot is 0.948c. 


Example 2. 


~ 


calculati 
mixed paste and vehicle) 


(cost 


An aluminum paste costin; 
per pound (Cy) and a vehick 
$2.15 per gallon (Cy) are n 


i 


the proportion of 2.25 pounds of 


to one gallon of vehicle (Y). 


vehicle weighs 8.75 pounds pe 
lon (Wy), contains 50.0 per « 


weight of non-volatile solids (P\ 
has a cured film density of 1.50 
The thickness of the applied 
film is 0.0021 inches (Tvy). 


Sq. 


Equa. 


on 


30.70 


sting 


ced in 


paste 
The 
val. 
nt by 
and 
(Dy). 


cured 


The following are the steps for ob- 


taining the cost per unit area finished 
with the above mixture of paste and 


vehicle: 


from 


Equation 


l. Wvy 9.30 Ibs. ‘gal. 
Equation (4) ) 

2. Pvy 92.9¢ (from Equation 
(0) ) 

3. Dvy = 1.67 (from 
(8) ) 


Tvy 0.0021 inches 


5. Substituting the above data in 


Equation (11), Avy 270 
the above mixture of powder and ve- sq. ft 
hicle is determined in the following 6. Cvy = $3.15/eal. (fr Eq 
4 — J.10/ gal. ‘om Equa- 
steps. 
tion (2) ) 
(2) \ ./gal. (from 7. Dividing the value of Cyy by 
‘quation (; 
“y, . that of Avy, the cost per squar 
2. Pvx 56.0°° (from Equation foot is 1.17 
) s 
) For the determination of the weight per 
o. Dvx 2.0] (from Equation gallon, the per cent by weight of non 
(7) ) volatile solids, and the density of th 
mn a cured film of the vehicle, see Metal In 
0.001 70 inches dustry (Metal Finishing), 37, 77 
5. Substituting the above data in (1939); 39, 167 (1941). 
All types 
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Agate Lacquer Mfg. Co., Inc. 
11-13 Forty-third Road, LONG ISLAND CITY, N. Y. 
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Introduction 
— facts presented in this paper 
are 


iitiated and sponsored by the Com- 


the result of exhaustive studies 


mittee on Industrial Gas Research of 
the American Gas Association. The 
extensive advertising campaign con- 
ducted by manufacturers of infra-red 
ray lamps and the subsequent pub- 
icity given to modest, and not-so 
inodest. claims of the benefits of this 
wethod of curing industrial finishes, 
without attendant scientific data. 
courred the Research Committee to 
take the matter in hand in order to 
-eparate the wheat from the chaff of 
these claims and determine reliable 
basic data on various angles of this 
The results of this 


research project’ clearly demonstrate 


mportant subject. 


that gas fuel possesses unusual advan- 
aves over other means of heating for 
the short eyele curing of industrial 
finishes. 

However, it is not sufficient to know 
that gas fuel possesses these advan- 
tages. It is equally important that 
the characteristics of these finishes be 
known and the effects of various meth- 
ds of heat application be thoroughly 
understood in order to combat false 
propaganda and to prevent inaccurate 
impressions being disseminated — by 
those having but a superficial know- 
ledge of the subject, as well as to 
vuide all in the proper scientific design 
equipment for each individual in- 
stallation. Of course within the scope 
of this paper, only the condensed high- 
lights of the extended and thorough 
vestigation can be outlined. 

The facets presented in this paper 
apply only to polymerizing finishes, 


as os dizing and volatilizing finishes 
re Hot suited to short cycle curing. 
) . 

By short eyele we refer to curing times 


of less than 30 minutes. 
Ih one fundamental fact developed 
investigation, and the cardinal 


pon’ ‘o be kept in mind in all con- 
side 


in th 


ion of curing finishes, is that 


VROANIC 


FINISHING 


Gas Fuel For Short-Cycle Curing Of Finishes 


A Report Sponsored by the Committee on Industrial Gas Research 


CARL P. MANN 


The Selas Company 
Philadelphia, Pennsylvania 


ihe curing of a finish is directly de- 
pendent on heating the work piece, and 
only in the degree that any curing 
process accomplishes this, will that 
process be successful. It is certain 
that the paramount importance of this 
proven fact will not be overlooked by 
the members of this group, because 
immediately all problems of curing of 
finishes are stripped of the mystery 
and near mysticism in which they have 
heen shrouded by advocates of the in- 
fra-red ray school of thought. 


Effect of Shape 


Gas fuel may be applied in the 
form of convection heating. infra-red 
ray radiant heating, or by a combina- 
tion of both, and the selection of the 
proper application to be used in any 
particular instance can be made only 
when its specific requirements have 
been analyzed in the light of the known 
edvantages and limitations of each 
method of applying gas fuel. 

As these advantages and limitations 
will be discussed in relation to the 
characteristics of the work pieces. we 
will first examine the forms of these 
pieces. Are they regular or irregular 
in shape? 
Is the surface polished er rough? Are 
the pieces thin or are they thick? 
\re there a variety of colors in the 
finishes or are they all one color? 

Taking these factors in order, we 
will examine how each affect the pro- 
per selection of heat application, and 
while we are primarily interested in 
the application of gas fuel alone, yet 
it will be very desirable to make in- 
cidental comparisons with other energy 
sources. 

Irregularity of shape has no influ- 
ence on convection heating, but in 
radiant heating it is important that 
no part of the work pieces cast a 
shadow over a finished part. Shadows 
inhibit the heating of the work piece 
at that point, consequently retard the 
curing process while the unshadowed 


SECTION 


Are they large or small? . 


parts of the work pieces cure normal- 
ly. It is of equal importance that the 
rays strike all finished surfaces at ap- 
proximately the same distance from 
the radiant source as the effectiveness 
of infra-red rays is very much influ- 
enced by the distance between the 
work piece and the energy source. For 
instance, increasing this distance be- 
tween the energy source and the work 
piece from 6” to 10” increases the 
curing time for 150% to 500% depend- 
ing on the kind of finish being used. 

If the work pieces under consider- 
ation are large and regular in shape. 
and all pieces are the same, then rad- 
iant sources may be located to give 
uniform curing of the finish, but if 
the pieces are small, and if many must 
he grouped in the oven at the same 
time, it may be impossible to arrange 
the radiant sources to give uniform 
curing. 

In this connection, it is desirable to 
point out that if radiant sources are 
located beneath the work piece in 
erder to minimize the shadow effect, 
their effectiveness may be decreased 
Also, the effective- 
ness of infra-red ray lamps, but not 


due to dripping. 


radiant gas burners, will be decreased 
hy the vaporization and condensation 
of solvents on the lamps and reflectors. 
Convection heating is entirely free of 
these disadvantages. 

Polished or unpolished metal sur- 
faces under finishes do not affect cur- 
ing time with convection heating, but 
in the case of radiant heating, a pol- 
ished surface will require approxi- 
mately 20° more time for curing than 
an unpolished surface, if radiant gas 
burners are used, and if infra-red ray 
lamps are used, the increase in curing 
time may vary from 9% to 45°) de- 
pending on the type and color of fin- 
ish. 


Effects of Thickness 


Having in mind the fact that basic- 
elly, curing of a finish is directly de- 
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pendent upon increasing the temper- 
ature of the work piece, it is obvious 
that the thicker the piece the longer 
will be the curing time. Irrespective 
of the method of curing, the longer 
the curing time for any shaped piece, 
the less will be the percentage increase 
in curing time due to an increase in 
the thickness of the piece. For in- 
stance, in radiant heating where there 
will be a 55‘ increase in time due to 
doubling the thickness of a piece which 
has a curing time of approximately 
% minutes, there will be only a 36‘: 
ig the 
thickness of a piece which has a cur- 


increase in time due to doublir 


ing time of approximately 8 minutes. 
In convection heating. where there will 
be a 35°. increase in time due to dou- 
bling the thickness of a piece which 
has a curing time about '% minute. 
there will be only an 8‘¢ increase in 
time due to doubling the thickness of 
a piece which has a curing time of 
about minutes. 


Effect of Color 


The color of a finish has no effect 
whatever in the curing time of a piece 
where convection heating is used, but 
one of the outstanding characteristics 
of radiant heating is the fact that, 
other things being equal, different 
colors of finishes require different cur- 
ing times. Black will require the 
shortest curing time, and white the 
longest curing time, while other colors 
require intermediate time periods for 
curing. And what is of special sig- 
nificance is the fact that in comparing 
gas radiant heat with infra-red ray 
lamps. the variation in curing time 
with different colors is much more pro- 
nounced with infra-red ray lamps than 
with radiant gas burners. As an ex- 
ample, there will be an increase in 
time from 4.9 minutes for black to 5.7 
minutes (or 16> increase) for a white 
finish using gas radiant heat, while for 
the same piece and the same finishes 
there will be an increase in time from 
12.55 minutes for black to 38 minutes 
(or 204. increase) for a white fin- 
ish. using infra-red ray lamps. This 
characteristic is of great importance 
where a variety of pieces of different 
colored finishes are being cured, or 
where each piece has a finish consist- 
ing of two or more colors, because in 
order to prevent overcuring of dark 
finishes, the formulation of the several 
finishes must necessarily be made such 
that the curing time with infra-red rays 
will be approximately the same for all 
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colors. This means that a variety of 
formulae must be maintained where 
infra-red ray curing is used, which 
would not be necessary with convection 
heating. This, of course, is very un- 
desirable. 

It is natural to draw the conclusion 
that increasing the amount of heat- 
ing energy supplied by any method 
of curing will decrease the curing time. 
With the convection or radiant gas 
burner methods of heating. the per- 
centage decrease in curing time is 
much greater than that of infra-red 
ray lamps. The explanation for this 
lies in the fact that the heating up rate 
of the work piece increases much more 
with the increase in temperature of 
convection or radiant gas burner heat- 
ing. than with infra-red ray lamps. 


Cost Factors 


Lp to this point we have confined 
our discussion to the physical aspects 
of work pieces and how these affect 
the selection of the curing method to 
be used, and as stated above, the im- 
portance of these considerations must 
not be overlooked in solving the prob- 
lem of curing finishes, but the final 
selection of any curing method will 
depend equally on the economic con- 
sideration of the problem, i.e., the 
cost of the necessary equipment for 
curing, the rate of production for any 
given space (or conversely the space 
required to produce the required num- 
ber of pieces at a given rate) and fin- 
ally the operating costs of the methods 
under consideration. Too often hasty 
conclusions are drawn based on super- 
ficial facts. Frequently decisions must 
be made rapidly, and in times like the 
present, under the stress of great pres- 
sure, so it is advisable that the most 
pertinent points of a problem be first 
selected, and the problem analyzed and 
clearly presented as viewed from thess 
points, 

The actual cost of equipment for any 
proposed installation must be esti- 
mated when the requirements of the 
design, character of work pieces, and 
necessary safety precautions are 
known. Any specific statement mak- 
ing a direct comparison between the 
costs of the several methods of cur- 
ing would be misleading, but it may 
he stated that in general the cost of 
equipment using radiant heat, either 
from gas burners or from infra-red 
ray lamps, is less than for convection 
heating. 

In the matter of design, due consid- 
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eration must be given to the fo ¢ tha: 
convection heating installations quire 
from 15 to 30 minutes heating «5 tinge 
before being ready for operation. 
whereas infra-red ray lamp installa. 
tions are ready for operation ymed. 
iately, and radiant gas burner jp sally. 
tions almost immediately upon starting. 
Then. due to the rapidity with which 
convection heating acts on the finish 
it is necessary to provide for 4 one 
minute preheat period in the desicy 
of the oven. This can be adyanta 
ously accomplished by the exchange 
of heat from the cured pieces at the 
discharge end to the entering pieces 
at the feed end. This eliminates an) 
additional heat for preheating, pre. 
vents accumulation of solvents. and 
cools the cured work pieces, a desir- 
able feature as it facilitates handling 
for inspection and otherwise. Any 
curing installation should provide fo 
this, but the figures included in this 
presentation have not included the 
necessary power for providing the 
cooling in circulation. 

It may well be pointed out here that 
the only way of utilizing exclusively 
the infra-red rays from a radiant gas 
burner is to interpose a glass barrie 
between the work piece and the burn- 
ers, as was done in the series of tests 
on which this presentation is based. 
This is, of course, undesirable, in most 
cases impractical, and furthermore un- 
necessary, because by the elimination 
of the glass barrier we obtain a method 
of curing which combines both radi 
ant and convection heating which leads 
to a most advantageous curing method. 
This point will receive a later con- 
sideration. 

The fact that infra-red ray lamp in- 
stallations are less expensive and 
somewhat less complicated in opera- 
tion is a point easily stressed and a 
point which invariably finds receptive 
ears, but when the production capacity 
of such an installation is compared 
with that of convection heatin: we 
uncover facts which are quite startling 


and which should find even more 
receptive ears. On the basis o! the 
same length of oven, an infra-reo 13) 
installation using 375 watt 
lamps, and no preheat, producin: 295 
pieces per hour will, if convert | to 
convection heating, circulating at 
400° F and allowing a 1 minut pre- 
heat, produce at the rate of 1480 oces 
per hour, or nearly six times |) | o! 
the infra-red ray lamps, and if int 
eas burners are used without in- 
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of glass barriers, this rate 


erposi 

gies tion will be 2260 pieces per 

hour wout any preheating period. 

. Now these figures are subject to 

variat the temperature of the air 
cop ction heating may in- 

eased. or the wattage of the infra- 


ray may be increased, but 


is poil | out above. in this zone of 
lemperacures and wattages, the per- 
eptage gain in production for the 


ame percentage gain In energy input 


. yery much greater for convection 


heating than for infra-red ray lamps. 


Howev' the cost of production will 


affected. For instance, making a 


mparison of the operating costs, us- 


ny the pieces in the above example as 


, basis. and including the power cost 


{running motors in convection heat- 
ye. which would not be included with 
nfra-red ray lamps; and furthermore 
taking a gas rate of $1 per 1000 c.f. 
yanufactured gas and a power rate of 
2 per KWH we find that the cost per 
\)00 pieces with infra-red ray lamps is 
$1.42. with convection heating is 2le 
or less than 1/6 of the cost) and with 
radiant gas burners, minus glass barr- 
ers 


hese cost figures are obtained at 


the hourly rate of production men- 


tioned above, namely 253 per hour 
lor infra-red ray lamps, 1480 per hour 
lor convection heating, and 2260 per 
jour for radiant gas without barriers. 
i! we put these operating cost figures 
1 the really comparable basis of cost 
er LOOQO) pieces per unit of time, 
which would mean, for instance, in- 


reasing the electric energy input, or 
estending the lamp banks and increas- 
ig the rate of feed of the work pieces) 
these unit costs would be $8.30 for 


infra-red ray lamps, 2le¢ for convection 
heating and 3le for radiant gas burn- 
ers without barriers. 

Surely such comparative figures can 
leave little doubt as to the superiority 
of gas fuel in the short cycle curing 
of industrial finishes, except in some 
isolated cases or where unusual cir- 
cumstances prevail, as for instance in 
cases where turbulence is detrimenta!. 
And as an additional sidelight on the 
matter it is well to point out that the 
polymerizing types of finishes are not 
unfavorably affected by the products 
of gas combustion, consequently con- 
vection heating equipment may be 
direct gas fired.. This produces more 
eflicient equipment at smaller cost and 
should be kept in mind in making 
comparisons where oil fired equipment 
is being used or considered. 

Confirming our earlier statement on 
this subject, it is clear that the data 
developed in this presentation definite- 
ly point toward a combination of rad- 
iant heating of gas burners with con- 
vection heating. By circulating the 
products of combustion given off by 
the radiant burners within the oven, 
we add the curing effect of this cir- 
culated air to the unshielded radiant 
heat from the burners themselves, 
which combination would point  to- 
ward a very compact and _ efficient 
curing installation. 


Psychological Factor 


Finally, we think it desirable in 
concluding this paper, to dwell some- 
what on one aspect of the competitive 
positions of infra-red ray lamps and 
gas fuel. This might be termed a 
psychological advantage which infra- 
red ray lamps seem to possess. We 


must admit that it is very easy to 
believe claims which on the surface 
seem reasonable, especially when such 
claims are based on effects produced 
in ways that in themselves scientists 
cannot completely explain. As 
analogy, we might refer to the place 
of vitamins in our food. It has defin- 
itely been established by the medical 
profession that the deficiency of cer- 
tain vitamins produce certain diseases 
or impairment in health. Nobody 
knows what vitamins are, but every- 
hody knows that we must have them, 
consequently today many businesses 
have been built up based on produc- 
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100% Availability 
Industrial Lacquers and 
Enamels 
For Fine Finishes 
SEE KIRKER 


C Airker Chemical 


PATERSON NEW JERSEY 


BAKED ENAMEL STRIPPERS 


ne baked enamel strippers cut actual stripping 
from HOURS to MINUTES .. . quickly and safely 
ing baked enamels of the urea-formaldehyde, resy]l, 
|, glycerolphthalic anhydride and bakelite types 
Ss well as many other long-oil types of japans and 
y enamels. Non-caustic, will not etch or attack 
etal. Strip rapidly—rinse freely! 


Write TODAY for FREE SAMPLE. 
*Protected by U. S. Patent No. 2242106 
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ing vitamin rich products, because so 
many people feel that they will receive 
some not quite understood benefit from 
the ingestion of these products. Yet 
the basic fact remains that normal 
people living on a normal diet will 
normally consume a completely ade- 
quate supply of these vitamins, and 
calm deliberation will convince one 
that this is the proper way of obtain- 
ing vitamins. Why should one pur- 
chase cough drops on the basis that 
they contain a few vitamins, when 
plain wholesome food supplies him 
with a superabundance of them? 
Recently, a certain drying problem 
was presented to me by a gas sales- 
man, and at the conclusion of his .pre- 
sentation he remarked, “actually as | 
see this problem, infra-red ray lamps 
make the ideal solution, but of course 
I cannot tell the customer so. | must 
show him how to do this with gas.” 
Do you think that in such a state of 
mind this salesman was prepared to 
show his customer how to do this job 
with gas? Subsequently, a careful 
analysis of the problem disclosed the 
fact that infra-red ray lamps could not 
possibly have done the job. ‘This 
salesman had jumped to conclusions 
entirely on the basis of various indef- 
inite claims he had heard. psy 
chologically he was predisposed to- 
ward that method of application. Now 
with fundamental facts available mis- 
takes of this kind will be avoided. 


Paraphrasing our remark concern- 
ing vitamins, we can say, why should 
one purchase infra-red ray lamp equip- 
ment on the basis that it contains cer- 
tain elements for curing finishes. when 
vood wholesome gas fuel equipment 
contains a superabundance of these 
elements. 


Shop Problema 


Removing Overspray Ring 


Question. Due to marring and 
scratching resulting from assembly op- 
erations, we are forced to do consider- 
able touching up on our baked enamel. 
To date we have had difficulty in elim- 
inating the dull ring which appears 
around the touched up sections. We 
have tried thinning the touch up lae- 
quer in various degrees but have not 
had any great measure of success. 
Much of the work has to be stripped 
and refinished. 
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Answer. The ring of which you Removing Old Pai 
speak is from overspray and is always Some time ago the write: paid , 
more or less present on touched up visit to a refinishing furnit shop 
jobs. It can be eliminated, or at least and they were trying to remove soy, 
reduced, in one of two ways or, in old paint from a rush seat chai. The 
difficult’ cases, by a combination of had been working on it for couple 
both. After the touch up has been ap- of days and the rush seat was soaked 
plied and before it has completely through with paint and varnish re. 


dried, spray a light coat of active thin- mover, and was running dows on the 


ner over the touched up section. The work bench. It was just around noo 
thinner will wet the section, dissolve 


the overspray and allow it to level 


when the writer took a handful of say. 
dust and sprinkled a thin layer oye 
the rush seat and waited inti] | 
out to a smooth film. The other meth- o’clock, then took a stiff fiber brush 
and brushed the sawdust off and thy 
paint came with it. It made a good 


od is to use a light abrasive compound 
and rub out the dry overspray to 


smoothness. This procedure requires clean job and the writer has tried jj 
somewhat more time than does thinner a number of times since and with sw 
spraying, but only the most difficult cess. Try it and let us have you 
cases refuse to respond. results. -E. M. Stephenson 


COLUMNS 


IFTH column activities, so frequently referred to these days, are 
new. Manufacturers have been experiencing difficulty 
with the Fifth Column of rust, corrosion, tarnish and spotting out for 
years in plants all over the country. One safe and certain method of 
combatting this Fifth Column of industry is to use EGYPTIAN 
FINISHES. 


Lacquers or Synthetics . . . air dry or bake . . . spray, dip or brush 
. colors or clear . . . whatever your requirements, you will find the 
right finish among the complete line of EGYPTIAN FINISHES. 


We would like to give you further information. 


THE EGYPTIAN LACQUER MANUFACTURING CO. 


ROCKEFELLER CENTER NEW YORK 


EGYPTIAN 
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NO" that the National Defense Pro- 
Yoram is getting into better stride, 
vith Government projects started at 
various points, bringing to these parts 
gree numbers of workers from other 
was, thereby creating a housing short- 
we at these points, the demand for 
jourist trailers has been considerably 

creased as a solution of providing 

mfortable temporary homes for 

inv. workers. This, together with 
the current popularity of the trailer 
lor pleasure touring, has brought: so 
seat a demand for the units built in 
he plant of the Glider Trailer Com- 
pany. in Chicago, that the company is 
v in arrears on orders. Despite this 
vessure on the production line, there 
- however, no deviation whatever in 
he eflorts expended in order pro- 
we the same high quality trailer 
‘om the first forming of the cold roll- 
i. rust resisting, stretcher level steel 
-ides to the last details of the finishing 

ovess. as has been the case with all 
wits bearing the Glider name. 

the trailers come from the as- 
wmbly line. mounted on their rubber- 
led wheels, they are shunted into the 

iting section, housed in a separate 

lilding. where they are lined up on 

e side for handling by the night 
‘ill. During the night hours, each 

ler is cleaned with lacquer thinner 

d steel wool, after which it is rust 

wled. which consists of a brushed- 

application of a commercial pro- 
lo overeome rust invasion and to 
orm a better bond between the metal 
surface and the coats of paint to be 
pplied. Thereupon it is sprayed with 
ur couls of red oxide primer, and 
“it tor the day shift to continue the 
work, 

ln th morning the day shift starts 
savling and finishing of these 


tits. or sanding, an air-driven vi- 
‘rating -ander, with “320 wet or dry” 
paper, used. There are four of 
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ORGANIC FINISHING OF TRAILERS 


An Attractive Finish as Desirable 
for a Roving Trailer as for a 


Permanent Home 


By HAROLD DITMARS 


Superintendent, 
Glider Trailer Company, Chicago 


these sanders in the Glider plant. Each 
sander has a water inlet, which is part 
of the motor block. Outlets at each 
side are so designed as to spray water 


over the work, washing as it sands and 
preventing abrasive paper from “load- 
ing”. Water and air control is auto- 


matic. The sander needs only to be 
picked up to start it and to be. set 
down to stop its operation. 


With this equipment it requires one 


nan approximately one hour to com- 
pletely sand a trailer, giving it a 
smooth even surface. Much time and 


Fig. 1. Sanding exterior surface of trailer bodies, using air-driven sanders. 
Complete set of accessories, including automatic lubricator, air filter, air pres- 
sure regulator and pulsation tank mounted on portable floor tray. 
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Fig. 2. A completed trailer just rolled off the finishing line and ready 
for shipment. 


operator fatigue has been saved since 
using the sanders. After being sand- 
ed, the trailer is wheeled over to one 
corner, where there is sufficient ven- 
tilation to handle the spraying opera- 
tion, 

The roofs of all units are of ecan- 
vas, and are given two coats of sealer, 


Manufacturcra 
Literature 


Heavy Duty Sander 

\ supplement to their 1941 catalog has 
been issued by The Black & Decker Mfg. 
Co., Towson, Md., describing their new 
heavy duty sander which employs 9” diam- 
eler sanding pads. This is a husky sander 
for constant production-line use. sturdy, 
full-powered, universal motor and a new 
spindle lock for quick dise changing fea 
ture this new sander. 


Finishing Equipment 

The Neweomb-David Company, 5741 Rus- 
sell Street, Detroit, Michigan has issued a 
new 60 page catalog covering spray booths, 
drying ovens, metal parts washers, exhaust 
systems, dust collectors and miscellaneous 
sheet metal equipment. 

Of particular interest in this catalog is a 
28 page section identified as a “Handbook 
of Sheet Metal Engineering Data”. This 
portion of the catalog provides a compil- 
ation, from a number of authoritative sources, 
of tables, charts and general information 
which are of value to the engineer or 
draftsman faced with problems of design, 
installation or operation of sheet metal 
equipment, 


and one coat of aluminum paint. The 
roof is then masked and the sides of 
the body are sprayed with two coats 
of synthetic enamel, twenty minutes 
being allowed to elapse between the 
first and second coats. On completion 
of the second coat, the unit is wheeled 
into an infra-red light tunnel for dry- 


Diethylene Glycol Diabietate 


12-paze booklet containing technical 
data on Flexalyn, diethylene glycol diabie- 
tate, has just been issued by Hercules Pow- 
der Company. The booklet gives data on 
acid number, melting point, color, density, 
refractive index, saponification number, and 
flash point and viscosity of the solution. 
Tables of physical properties typical 
formulations are included. 

Properties of the material, particularly its 

miscibility with water soluble colloids such 
as starch, casein and glue, indicate its value 
in protective coatings, casein paints, wall- 
board coatings and lacquers, the booklet 
says. 
Casein and = starch films modified with 
Flexalyn exhibit increased adhesion of film 
to textile fibers, wallboard, glass and metal; 
increased toughness of film, reduced water- 
sensitivity and ability to hold increased 
quantities of inert fillers and pigments in 
the film, according to the company. 


Machinery Finishes 


Machinery finishes must resist many con- 
ditions which cause paints and enamels to 
deteriorate, according to paint technicians 
of E. lL. du Pont de Nemours & Company. 
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ing. With the interior previou 
pleted and finished, the unit < yoy 
ready to be shipped within  fifteey 
minutes, 


com 


Some of the units are painted jn ty, 
tones. The one-tone jobs ma. he in 
any of fourteen available color. whil, 
the two-toned jobs are in a: com 


bination of six available colors. Whey 
two-toned jobs are in progress, 


ne sec- 


lions not to receive the colo beine 
sprayed at any one time, are masked. 
Paint is supplied to the sp 


guns 
from 30-gal. pressure tanks, ai; 


com. 
ing from two water-cooled compres 
sors, Which also supply air for othe: 
industrial operations with th plant. 
Cup guns are used for work on smal! 
parts and when working in clos: quar: 
ters, particularly for the inside finish 
ing of the units. Interior trim of the 
trailer units is in fir wood or mahoo- 
any veneer, all receiving standard fin 
ish,—-hand sanding and a_ spraying 
with lacquer sealer and final lacque: 
spray. 

After the unit has been thorough) 
dried in the light tunnel, stain!ess steel 
snap moulding is put on for decora 
tive purposes,—belt line and two o; 
three vertical strips on the stern end 

Ten standard models comprise the 
complete line of Glider trailers, each 
constructed to make a comfortab'e 
home for tourist purposes or for tem 
porary quarters at construction camps 


Contact with oil, grease, and other solvents 
temperature variations from cold to intens 
heat, and abrasion tend to shorten the lit 
of finishes. In certain industries frequet 
spillage and constant hosing down caus 
failure of the paint film. 

New synthetic resin-base machinery fin 
ishes possess greater durability than oi) o! 
varnish-type enamels. They are relatively 
unaffected by contact with petroleum oils 
or grease, and highly volatile thinners a! 
fect them but slightly. Dark-colored mac! 
inery finishes of this type retain their lilt 
and good looks despite intense hi Phe 
flexibility of the finish renders it fesistan! 
to knocks and minimizes cracking chip 
ping. 

Synthetic resin enamels are fou ly the 
bottling and dairy industries to ad] 
and keep their color in spite ot ise 
a variety of liquids. They also istand 
daily “hosing down” and give ex: 
vice under the most sanitary rou 

Grease, oil, rust or deposits o! ki 
should be removed before ap} 
machinery finish. Surfaces must ashe 
with turpentine, and the finish ed 
sprayed on. One or more coats, 
on the quality of finish desired @ 
tem employed, are required. 
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FINISHING, CUTTING and 
WELDING EQUIPMENT 


TYPE OM SPRAY GUN—Light in weight, 
compact. Operates as production unit for 
continuous service or for touch-up work. 
Features “Hollow Air’ atomizing principle. 
Top efficiency with all types of spray material. 


MILBURN CUTTING AND WELDING 
TORCHES—Sturdily constructed to highest 
government standards. Illustrated is the 
Type HMS—a modern development in the 
welding art. With attachments it can be 


used for welding, brazing, soldering and 
cutting. 


MILBURN CUTTING AND WELDING 
TIPS—Made of special rolled copper and 
embody outstanding features to give high 
efficiency, longer life and lower consumption 
of gas. Interchangeable. 


Write for complete catalog of paint spray equip- 


ment, welding and cutting apparatus and 
regulators. 


tole an y 


1411 W. BALTIMORE ST., BALTIMORE, MD. 
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AND SUPPL 


LATEST COMMERCIAL DEVELOPMENTS IN ORGANIC FINISHING 


Corrosion Resistant Synthetic 
Enamel 


The Roxalin Flexible Lacquer Co., Eliz 
abeth, N. J., have announced that their 
“Roxaprene” enamels provide corrosion re- 
sistance superior to galvanized metal, par- 
Jeularly against active corrosive agents. 

This enamel was stated to be unaffected 
at the end of 600 hours when immersed in 
2% caustic soda solution whereas unpainted 
hot dip galvanized steel showed corrosion 
within 50 hours. Roxaprene was also stated 
to show signs of failure only after 96 hours 
in 2% hydrochlorie acid solution, which sol 
ution ate through galvanized coatings in 2% 
hours. 

Roxaprene is said to be applied like paint 
by dipping, spraying or roller coating. It 
ait dries quickly, but may be foree dried 
in 50% of the time required by conven 
tional synthetics. 

The manufacturers report that this) syn 
thetic material is being ‘used successfully 
by manufacturers of air conditioning equip 
ment, motor trucks, fans, pumps and special 
machinery. 


New Machine Tool Finish 


Sherwin-Williams Co., Cleveland, Ohio, 
have announced the development of a new 
and fast synthetic enamel for machine tool 
castings. This product known as “Kem 
Machine Tool Enamel” is said to eut hours 
ov days from the finishing time formerly 
required on large tools, and to give greater 


Typical machine tool casting, shown 

in its original form on the right and 

finished with Kem Machine Tool 
Enamel, four coats, on the left. 
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resistance to cutting compounds in contrast 

with the day and a half to four day sched- 
ules for oil type enamels. 

These new finishes can be applied in from 

6 to 9 hours. Thus four coats can be ap- 

plied, permitting shipping the same day as 

the work is finished. <A’ typical drying 

schedule follows: 

Drying Time 

First: spray or brush coat 

zinc chromate primer 15 to 30 min. 

to 5 hours 

15 to 30 min. 

Fourth: Kem machine tool gray 15 to 30 min. 

dry and crated 1 to 2 hours 

Total 5% to 8% hours 


Second: machine filler 
Third: Kem sealer gray 


New Baking Enamel 


P. D. George Co., St. Louis, Mo., have 
announced the perfection of a new type of 
baking enamel, which at the present time 
appears to be unaffected by the current raw 
material market. 

This enamel can be applied by dipping 
or spraying and is available in all colors 
including white, and superior properties are 
claimed for it, including draining character- 
isties, gloss, color retention, seratch  resis- 
tance and coverage. It is stated to be free 
of any tendency to thicken or disintegrate 
in the dipping tank. It is thinned with 
oleum spirits, a safe, economical and ayvyail- 
able thinner. It will bake out in 15 minutes 
at 300° F. 


Electric Power Tool 


Paramount Products Co., Dept. 8-MF, 545 
Fifth Ave., New York, N. Y., have develop- 
ed a new electric hand tool, which is stated 
to have great versatility. It can be used for 
drilling any size hole up to 4” in any 
material, including steel, and it can be used 
for grinding with 4” wheels or smaller for a 
large variety of jobs. 

Other uses for the tool are sharpening 
of chisels, axes, for wire brushing, for sand- 
ing, for polishing, sawing and shaping of 
all metals. It operates at a 110-volt AC or 
DC current and has a handy built-in toggle 


Electric power tool 
METAL 


FINISHING, 


switch which can be operated with | same 
hand as used for holding. The hand 


of pistol grip type and a large cooling fay 
in the motor provides an efficient cooling 
system. A 3-jaw coil spring universal type 


chuck is used. 

Further details are described in a t-page 
folder which can be secured by writing thy 
above named company. 


Spray Painting School 


The DeVilbiss Company has announced 
the schedule of its Training School for users 
of spray painting equipment for the last six 
months of 1941. 

The school is open to industrial finishers, 
painters, automobile refinishers, and other 
users of DeVilbiss equipment interested in 
learning the technique of spray painting and 
the use and care of spray painting equip 
ment. It will be held at the company’s 
Toledo, O., plant. 

Dates for the start of each training period 
are: September 22, October 20, November 
10, and December 15. 

Because of the limited size of classes, 
earliest possible enrollment is advised. Dr 
Vilbiss has already made special arrange 
ments in Toledo hotels and boarding houses 
for the men attending the school. 

Complete information regarding the Train- 
ing School may be obtained by writing to 
the DeVilbiss Company, 300 Phillips Avenue, 
Toledo, O. 


Leo Roon 
Founder and president of Roxalin 
ible Lacquer Co., Inc., Elizabeth, ©. J., 
newly elected president of the ew 
York Paint, Varnish and Lacquer 
ciation. 
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SCIENTIFIC WAY 
CLEANING 


ANTIMONY — LEAD — ARSENIC —TIN 
Die Castings 


WITH CLEPO CLEANING COMPOUND 


@ Eliminates blistering of chromium deposits. 


®@ Makes possible the use of low baking synthetics on the plated cast- 
ing—without the plate blistering or peeling. 


@ Prepares the casting for either copper or nickel plating direct on 
casting. 


FR DERICK GUMM 
Chemicc COMPANY Inc 


$38-542 FOREST St. 
PLATING AND POLISHING EQUIPMENT AND SUPPLIES 
Western Distributor BELKE MEG .CO. 947NM.Cicero Ave.Chicag: 
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CHALLENGE 
INGENUITY! 


Emergency conditions challenge the ingenuity of men in the 
plating industry. How to make available materials go farther— 
how to substitute one material for another—how to keep shops 
producing—these are questions which confront all of us. 


There may not be an answer, but, no stones are left unturned; 
every idea is being thoroughly exploited in the Harshaw labora- 
tories in an effort to solve these problems. 


Many things have already been learned—some advances have 
been put in practice to the advantage of the industry. In any 
event, the knowledge of materials and methods of plating, gained 
through the present necessity, cannot but help to advance the 
plating industry of the future. 


In the meantime you can depend on full cooperation of the 
Harshaw staff in supplying your requirements for anodes and 
chemicals. 


THE HARSHAW CHEMICAL CO. 


Cleveland, Ohio, and Principal Cities 
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Dependable Oakite Cleaning Is YOUR ANSWER 
for FASTER production and LOWER unit costs 


These are days of emergency . . . of speeded-up production 
schedules on Defense Orders ranging from binoculars to 
searchlights and a thousand and one other items. And since 
these items require a smoothly functioning cleaning operation 
before subsequent finishing, leading manufacturers depend 
on Oakite materials for the speed and thoroughness this 


important job requires in the production line. 


Try Oakite materials. See for yourself the improved results 
you get. Note how THOROUGHLY they remove oil, grease, 
smut, polishing and buffing compounds . . . the chemically 
much FASTER work 


prepared for plating or other finishing operation. By provid- 


clean surfaces secured ... how 1s 
ing these trouble-free results, Oakite materials help keep 


production running on or AHEAD of schedule! 


What Cleaning Job Do You Want Performed Faster? 


Tell us! Let us prove that Oakite materials can bring YOU 
these and other advantages. We are ready to demonstrate 


.. . Whenever you say .. . without obligation. Write today! 


Manufactured only by 
OAKITE PRODUCTS, INC., 18 Thames Street, NEW YORK, N. Y. 


Representatives in All Principal Cities of the U. S. and Canada 


OAKITE. 


MATERIALS... METHODS... SERVICE 
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Describing NEW, Improved Ways to 
SPEED-UP These Defense Production Jobs: 


Cleaning brass, bronze, other copper alloys 
before bright nickel and chromium plating 
* 

Burnishing and tumbling 
* 


leaning polished steel without pre-soaking 
or subsequent wiping or brushing 


* 


Safely preparing aluminum and its alloys 
for resistance spot-welding or anodizing 


* 
Cleaning before 


CLEANIN 


tinning and galvanizing 


G 


FOR EVERY CLEANING. REQUIREMENT 
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Hydrogen Embrittlement from Plating 


Steel is susceptible to hydrogen embrittlement from 
pickling, electrocleaning and plating and the degree 
of embrittlement depends upon many factcrs. These 
factors are threefold; namely, the type and condition 
of the steel, the conditions of hydrogen evolution and 
the presence of so-called catalysts. 

In regard to the first factor, harder steels are more 
embrittled than soft steels and as a corollary, high 
carbon steels are more embrittled than low carbon 
steels. Sections of the steel under great stress such 
as at sharp bends or at notches are very susceptible to 
embrittlement. Similarly, steel under stress or tension 
is readily embrittled. High temper springs under stress 
will break after only a short exposure to atomic hydrogen. 

The hydrogen causing embrittlement can only enter 
the steel as atomic hydrogen and thus in plating proc- 
esses, it is not the total amount of hydrogen deposited 
that induces embrittlement but rather the amount of 
atomic hydrogen which diffuses into the steel. For the 
same type of plating solution, the amount of hydrogen 
discharged depends upon the cathode efficiency, the 
current density and time of plating. The amount of 
hydrogen absorbed by the steel may also be influenced 
by the hydrogen overvoltage, inasmuch as the gas 
Oressure increases vastly with an increase in hydrogen 
overvoltage. An increase in current density may, there- 
fore, lead to serious hydrogen embrittlement because 
more hydrogen is discharged due to the higher current, 
lower cathode efficiency, and an increase in hydrogen 
overvoltage occurs. 

During deposition of hydrogen, the larger portion is 
evolved as molecular hydrogen and only a small portion 
diffuses into the steel to cause embrittlement. If, how- 
ever, negative catalysts, such as arsenic, silver and phos- 


phorus are present, the forming of molecular hydrogen 
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cppears to be retarded and the degree of embrittlement 
is greater when such impurities are present. Sodium 
cyanide also appears to be a similar catalyst. 


It has been found that the type of solution used for 
plating influences the degree of embrittlement. Only 
slight embrittlement is experienced in zinc plating from 
acid solutions but noticeable embrittlement results from 
plating in alkaline zinc solutions. Embrittlement ex- 
perienced in cadmium plating is usually considerably 
less than that experienced in bright zinc plating. This 
may be due to the higher cathode efficiency of a cad- 
mium bath, to lower overvoltage on cadmium in the 
cyanide solution, or due to catalytic effect. 


To overcome embrittlement, reduction or elimination 
of hydrogen evolution should be done throughout the 
entire plating cycle. Thus cathodic cleaning should not 
be used but still cleaning or anodic cleaning should be 
used. Frequently, the acid dip is eliminated if the steel 
is burnished or bright. However, pickling can be safely 
done if an effective inhibitor is employed. 


The plating solution should be maintained and oper- 
ated to give highest cathode efficiency. For cyanide 
solutions, this would mean high metal concentration, 
low free cyanide, relatively low current densities and 
agitation of the work. 


After the work has been plated, the atomic hydrogen 
diffused into the steel tends to slowly effuse from the 
work. However, this rate of effusion is low and it is 
furthermore retarded by the presence of the plated 
coating. Therefore, the springs should be given a heat 
treatment preferably just below relief of strain. If the 
embrittlement is not serious, heat treatments for 1 hour 
at 300° F. should be effective. In some cases, however, 
heat treatments up to 550° F. may be required. 


| 
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Porosity of Plated Coatings 

From the exposure tests on plated coatings made 
during the past five years, it is evident that the corrosion 
resistance of nickel coatings is somewhat proportional to 
their thickness. However, recent studies have indicated 
that thickness measurements should not be the sole 
criterion for evaluating the quality of a plated coating. 
The porosity of nickel deposits is dependent to some 
extent on the type of polishing the base metal is given. 
Nickel coatings on coarsely polished steel have been 
found to be more porous than coatings similarly applied 
to finely polished steel. This may be due to the fact that 
the nickel deposits (dull coatings) are made of columnar 
crystals which grow normal to the small scale geometry 
of the base metal and thus crystals growing at an angle 
to the large cathode plane may intersect and give points 
of weakness or pores. 


The condition of the plating solution affects the 
porosity of the deposit. In one series of experiments, 
it was found that the number of pores in a nickel deposit 
0.0002” thick was 113 per square decimeter when an 
unfiltered solution was used and when the solution was 
filtered, the deposit had only 32 pores per square deci- 
meter. Simple filtration through canvas is somewhat 
effective but thorough filtration using activated carbon 


is more effective for reducing porosity. 


Proper testing of corrosion resistance, particularly for 
thin coatings (less than 0.0005”) would apparently re- 
quire both thickness tests and a porosity test. Systematic 
studies are now underway on the effects of the condition 
of polishing of steel, on the corrosion resistance of coat- 
ings applied thereupon, and further research should be 
done on the effects of the degree of purity of plating 
solutions on the porosity of coatings deposited therefrom. 
These studies are particularly important today when 
lighter coatings are required due to shortage of metals. 


Racketeering in Plating Supplies 


One of the serious problems attendant with the short- 
age of metals and chemicals for the plating and other 
industries is price racketeering. This problem is being 


investigated by the government and it is hoped that 
efforts will soon be made to abolish this disgraceful 


condition. Legitimate suppliers of plating supplies are 
charging reasonable prices, in the main, for materials 
which they sell. Prices have generally risen in keeping 
with the general rise in prices for all commodities. 
However, much so-called “bootleg” buying and Selling 
is going on at prices several hundred per cent higher 
than the current selling price. Nickel anodes have 
been sold for prices as high as $2.50 a Ib. in contrast 
with the legitimate price of 48c a Ib. Rochelle salts 
have been sold at prices above $1.00 a Ib. and chromic 
acid has been bringing particularly fancy prices. 


Excessively high prices are being asked because of 
three different reasons. The first is the desire of the 
seller to make up for loss in total sales volume by ask- 
ing higher prices. This was generally exemplified in 
the East by the quick rise in gasoline prices when sales 
were curtailed. Another case of high price selling is 
that of selling at a premium unwanted stock or surplus 
stock carried in inventory. The most pernicious cases of 
high price selling are those of the “bootleg” brokers 
who are engaged in the practice of buying at current 
prices and selling at prices far exceeding OPACS 
prices. 


Dummy companies with empty offices are frequently 
being used and special “premiums” are being offered 
to sellers of materials. It is frequently understandab! 
why business men buy materials from bootleggers. The 
have been placed in a position where failure to git 
It does: 


matter how long they have been in business 


materials will force them out of business. 


will happen to the men which they employ. They | 
been told that “guns are more important than butte’ 
Like drowning men after a straw they seek and use «!' 
sources of materials including the bootleg. 


The OPM Division of Priorities will provide adequo'e 
supplies of materials needed for defense projects 
OPACS was created to take care of civilian needs anc 
one of its functions is to allocate supplies on an equit 
able basis as well as to prevent price rises not dictated 
by unit cost advances. A sincere effort is being move 
to allocate materials left over after defense require 
ments have been filled. In some cases, however stic® 
as with aluminum there is nothing left for civilion use 
after defense requirements have been filled. 
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Peculiarities of Zinc Electrodeposits 


By HELLMUT FISCHER and HILDEGARD BARMANN 


From the Laboratory of Electrochemistry of Siemens & Halske A. G., 
Berlin, Germany 


This is an important study of the characteristics of 
zine electrodeposits both from acid and alkaline solu- 
tions. In it the authors study the chemical solubility 
of various types of zine coatings and protective power 
against corrosion. Photomicrographic and x-ray studies 
of the structures of the various deposits were made. 
Tests indicated a wide difference in brittleness of the 
coating. Hydrogen embrittlement was studied and 
porosity measurements were also made.—Ed. 


Introduction 


\ DISCUSSIONS of applicability of zinc coatings for 
| various purposes, both in the literature and in com- 
mercial parlance, zine electrodeposits are merely mentioned 
or compared with other zinc coatings without a considera- 
tion of the fact that there are totally different types of elec- 
troplated zine coatings. Zinc deposits from different solu- 
tions have, to be sure, many common properties, but on 
the other hand, they may be distinctly different in many 
ways. Because of the great technical importance of zinc 
electroplating for the protection of surfaces, and as a mate- 
rial saving and adaptable process, it is important and ad- 
vantageous to assemble as much information as possible on 
the scope and limits of applicability of the different type 
plating processes, 

Two different types of plating baths are used, namely, 
alkaline and acid baths. Either bright or dull zinc coatings 
can be obtained from either type of solution. The solu- 
tions used for deposition of bright deposits contain certain 
addition agents which reduce crystal growth and increase 
the rate of crystal nuclei formation. 


Behavior of Zine Electrodeposits Against Corrosive 
Attack 


lt is understandable that different properties can be 
detected in coatings which in turn can be correlated with 
the manner of production of the coatings. In spite of this, 
however, little has been reported on such differences. This 
may be due to the fact that the property usually investi- 
gated is the relative corrosion protection afforded by the 
‘oatings and this property is more nearly the same for all 
zine coatings. 


In fact, the numerous authors who have investigated 


the corrosion resisting qualities of zinc coatings found prac- 
tically only small deviations in the protective value of the 
‘arlous organic coatings, which valuations lay within the 
not sma 


ll limits of error of the corrosion test methods. We 
would not like to tarry over the discussion on the known 
articulars of the rust protection of zinc coatings but would 
rather discuss the question as to how wide the fundamental 
hief differences in corrosion resistance appear in different 
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o Zinc from acid bath 

@Zinc from alkaline bath 
+Bright zinc 

ABright zinc after electrolysis 
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Fig. 1. Rate of solubility of zinc coatings in N HC] solution from zinc 
baths after various lengths of electrolysis. 


electrogalvanized coatings. A measure of the effectiveness 
of corrosion resistance is the thickness of the coating and 
its rate of dissolving in a corroding medium. Furthermore, 
the porosity of the coating is important and by the partial 
exposure of the base metal during the course of corrosion 
attack, the potential of the zinc coating against the solution 
is modified and this in turn controls the activity of the local 
cell-zinc/base metal. The rust protecting effects of zinc 
coatings are due to the zinc acting as a less noble metal in 
the cell between the zine and the iren. The potential 
difference between the zinc and base metal determines also 
the so-called distant protective effect of the zinc. 

In several series of experiments, the rate of dissolving 
of zinc coatings produced in various ways was determined 
in a normal hydrochloric acid solution and in a 3% sodium 
chloride solution at 20°C. For the investigation, iron 
sheets (50 x 50 x 1 mm.) were used which were plated 
once in a commercial alkaline zinc solution at 9.3 amp. per 
sq. ft. for two hours; further in an alkaline bright zinc 
plating solution at 27.9 amp. per sq. ft., and finally in the 
usual acid zinc solution at 37.2 amp. per sq. ft. for one hour. 
The temperature of the electrolytes in all cases was 20° C. 
In all three baths, the anodes were from the same high purity 
zine (electrolytic zinc, uncast). The zine plated specimens 
were weighed, then immersed 30 seconds in 150 ce of normal 
hydrochloric acid at 18° C., rinsed with water, dried and 
re-weighed. 


The investigation gave the following noteworthy results: 


+ This is a translation by Dr. Walter R. Meyer of the paper entitled 
“Gemeinsames und Besonderheiten verschiedener  galvanischer 
Zinkiiberziige”. Zeitschrift fiir Metallkunde, 32, 376 (1940). 
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Table 1 


Rate of Dissolving of Various Types of Bright Zinc 
Coatings in 3.64% HCl Solution 


Bath Condition 


Rate of Solution 


Table 2 


Rate of Dissolving of Zinc Coatings in 3.64% Hc) 


Coatings Produced from an Alkaline Solution After 


Various Lengths of Electrolysis. 


Bath Condition 


Rate of Solution 


Amp. Hr. L mg./cm? in 30 seconds 

0 0.92 
12 LEZ 
37 1.36 
58 0.34 
79 0.40 
100 0.25 
150 0.28 
17 0.36 
220 0.66 
249 0.22 
270 0.22 
289 0.90 


Amp. /Hr./L. Bath Conditions mg. cm.” in 30 seconds 
0 20.78 
8 10.62 
15 8.16 
10 1 Brightener 

23 8.08 

30 6.92 
10 

18 5.62 

83 a 

138 1.32 
10 g/l 

197 1.42 

255 0.76 
10 g/l 

314 0.64 
10 g/l 

392 0.86 

Mo 0.92 
10 g/l 

6.3 1.02 
10 g/1 

2.20 
10 g/l NaCN 

698 6.72 
3.75 g/l MoO, 

704 14.28 
10 ¢ | Brightener 

759 1.66 


the valuations for the rate of solution of zinc in hydrochloric 
acid showed that deposits from new solutions dissolved at a 
greater rate than deposits made from a solution that had 
been worked longer. This difference was particularly marked 
with the bright zine coatings. The difference in the rate of 
solution was more than one order of magnitude. There is 
no doubt that zinc deposits made from fresh solutions are 
more strongly contaminated with heavy metals and certain 
colloids than those coatings produced out of baths worked 
for a long time. Obviously, the deposition of impurities 
(according to spectro-analysis), copper, iron and cadmium 
from alkaline bright zine solutions is considerably slower 
than from the two other solutions. 


After the solutions have been worked for a sufficiently 
long time, the rate of solution data are the same for de- 
posits obtained from all three types of solutions, the rate 
being between 0.3 and | mg./cm.* for 30 seconds’ immer- 
sion. It is noteworthy that zinc deposits from an acid 
solution made of the purest salts obtainable and with plati- 
num anodes gave a solution value of 0.48 mg./cm.? after 
only 10 ampere hours per liter were passed through the 
solution. Tables 1 to 3 give individually obtained values 
for the rate of solution of zine after continuous working of 
the solution. Repeated additions had to be made to the 
bright zine solution to obtain brightness (Table 1). The 
addition agent, principally an organic heterocyclic-oxy com- 
pound, hardly influenced the rate of solution. The solution 
rate decreased regularly further on. However, after 640 
ampere hours per liter had been passed, the solution rate 
unaccountably increased. The rate, however, increased 
very considerably after an addition of 10 g/l of sodium 
cyanide (of technical purity) and then to even more than 
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Table 3 


Rate of Dissolving of Zinc Coatings in 3.64% HCl. 
Coatings Produced from an Acid Solution After 
Various Lengths of Electrolysis. 


Bath Condition Rate of Selution 


Amp. Hr. ‘L mg. ‘cm? in 30 seconds 

0 1.24 

2 1.60 

2 0.50 
0.74 
90 0.42 
164 0.72 
242 0.46 
320 0.14 
398 0.14 
502 0.38 
654 0.30 


double the rate after an addition of molybdic acid, which 
is stated to reduce the crystal growth similar to the organic 
compound used. In a relatively short time as was noticed 
initially, the rate of solution then dropped considerably. 
The rapid increase in the rate of solution of the zinc after 
the addition of molybdic acid and cyanide can be attribu- 
table to co-deposition of molybdenum and of small quanti- 
ties of other heavy metals which may have been in the 
cyanide. Analytical determinations indicated a change in 
molybdenum content from about 0.03 to 0.09%. Since 
molybdenum is more noble than zine and because the hy- 
drogen overvoltage on molybdenum is lower than on zinc, 
an increase in the concentration of molybdenum in the zinc 
surface can produce the marked increase in rate of chemical 
attack. 


The investigations of the attack of zinc in sodium chloride 
solutions also indicated a distinct difference between zinc 
deposits prepared from fresh solutions and from solutions 
that had been electrolyzed. The rate of solution of zinc 
in 3% sodium chloride at 20° C. was found to be approx 
mately 0.06 mg./cm.?/day for deposits from solutions thal 
had been worked a long time, and the rate of solution was 
found to be independent of the type of zinc solution used. 
The rate of solution, however, for deposits from freshly 
prepared baths was more than ten-fold higher than the 
above mentioned rate. The three types of zine deposils 


METAL FINISHING, September, 1941 


i 
= i 
j 
4 - 
J 
. § 
j 
4 
: Ex 
4 
d 
0 
.. 
i 
etd 
; 
— 
; 
| 
; 
4 
. 
\ 
ts 
val 
| 


Exposed to atmos- Exposed 5 days to Exposed to salt 
phere on laboratory running tap water. spray. 
roof. 


Fig. 2. Distant protective effect of zinc coatings on iron after exposure 
to different atmospheres. 


did not show such general deviations as was noted when 
observing rates in hydrochloric acid. It was again prac- 
tically proved that the solution rates of electroplated zinc 
coatings of different origins are approximately the same 
when the solutions have been sufficiently electrolyzed. Irreg- 
ularities which have been occasionally observed in corro- 
sion experiments, especially with bright zinc coatings, may 
he attributed, therefore, to this condition, namely, the degree 
of electrolyzing of the solution used. 


On the other hand, it is indicated that with proper 
making of the deposits, only small differences are to be 
expected in the rate of solution. This is also in agreement 
with the fact that usually, in corrosion experiments, small 
differences are observed in the behavior of different zinc 
deposits. The rate of solution is substantially increased 
when the deposits contain pores which extend to the base 
metal, thus enabling the formation of effective local cells. 
With thin deposits, therefore, the porosity can play a defi- 
nite role. It may be anticipated at this point, that from 
observations which will be mentioned later, zinc deposits 
from alkaline solutions are less porous than those from 
acid solutions as long as the former are not deposited at 
high current densities. 

With thin coatings (for example 10 microns 0.0004” 
or less) certain, mostly minor differences, can appear if the 
deposits are dissolved away by extensive chemical attack. 
Still, the porosity of the non-noble zinc deposits is less 
dangerous from a corrosion standpoint to the more noble 
base iron than nickel deposits which are more noble than 
iron. It is well known that zine deposits can retard rusting 
on iron over a considerable surface area. The distant pro- 
lective effect of zinc against iron is, however, not as is gen- 
erally believed, effective for every type of chemical attack. 
The following experiments indicate this fact. Zinc coatings 
with a thickness of 0.0004” in the matt condition were 
deposited upon iron samples from an alkaline solution at 
9.3 amp. per sq. ft. In the middle of the panel, a band of 
bare iron was left by lacquering the iron and removing the 
lacquer after plating. These panels were exposed to the 
“orrosive atmosphere of the laboratory, to the attack of 
flowins tap water at 20° C. and to the attack of salt spray 
salt solution at 25-27° C. for 2 hours and 1 minute). 
ngth of tests in all cases lasted for 5 days. As may be 


The |, 
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noted from Fig. 2, the zinc exerts its distant protective 
effect only in tap water (the strip of bare iron remains 
bright), while both for the atmospheric corrosion and salt 
spray corrosion, the free iron strip is strongly rusted. 


If a protective coating forms on the zinc during the course 
of corrosion, for example, from the corrosion products of 
the zinc, the distant protective effect of the zine can be 
nullified by the displacement of the potential: of the zinc 
towards the more noble potential. In many cases, the con- 
ducting bond is lacking between the local elements and the 
solution. Both circumstances may be met in weathering and 
in salt spray tests (where a drying of the corrosion products 
takes place). Obviously, zinc deposits exert their distant 
protective effect in sea water as well as in tap water if the 
coatings are constantly immersed. 


It is not generally known that aluminum and aluminum 
alloys can be protected from corrosion by zinc coatings. 
Little attention has been paid to this fact during recent years 
because of the pronounced surface protection afforded by 
artifically produced oxide coatings. Nevertheless, the pro- 
tective value of zinc coating may become significant, when 
for example, a metallic type surface is desired. 


To be sure, zinc is more noble than aluminum in the 
electromotive series, but measurements in practice have 
shown that aluminum and aluminum alloys are more noble 
than zine because of protective oxide formation. Measure- 
ments by A. Zeerleder have shown the solution potentials 
(measured against the normal calomel electrode) in a 2%, 
air saturated sodium chloride solution at 18-20° C. are: 


Zinc —-1.050 volts 
Aluminum, 99.3% volt 
Aluminum of type Al-Mg-C —0.580-0.600 “ 
Aluminum of type Al-Mg —0.800-0.850 


The following experiments proved that zinc has a distant 
protective effect upon Duralumin. Duralumin samples were 
zinc plated in an acid bath at 20 amps. per sq. ft. at 20° C. 


(0.0004") and a strip of bare Duralumin was made in the. 


center of the specimen. The partially zinc coated specimens 
together with unzinc coated specimens were placed for 7 
days in an agitating device in 3% sodium chloride solution 


Fig. 3. Distant protective effects of zine plated Duralumin. 
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(with 0.1% hydrogen peroxide) at 25°C. Fig. 3 shows 
photographs of an unzince coated specimen and a partially 
zinc coated specimen after the experiment. While the un- 
coated specimen, as was to be expected, was very strongly 
attacked, one could only determine attack on the zine por- 
tion of the partially zinc plated Duralumin specimen. The 
exposed Duralumin strip, even under sharp observation. 
appeared bright and practically uninjured. It would, with- 
out doubt, be propitious to more closely study, on a prac- 
tical scale, the protective effect of zinc coatings on aluminum 
and aluminum alloys. Results on continuous corrosion ex- 
periments on zinc coated light metal alloys, will be dis- 
cussed in a later publication. 

The following experiment also indicates that electroplated 
zinc coatings considerably reduce potential corrosion of 
aluminum alloys. Sheet specimens of aluminum-magnesium 
alloy were brought to a particular state of sensitivity to 
potential corrosion (annealing for 72 hours at 150° C.), 
and were zinc plated in an acid solution at 20 amps. per sq. 
ft. at 20° C. to produce a coating thickness about 0.0008”. 
They were then placed in a special stirring apparatus in 
3% sodium chloride solution (with 0.1% hydrogen perox- 
ide) at 25-27° C. together with uncoated specimens. It was 
shown that the unzine coated specimens lasted only an 
average of 6 minutes under the specific tests whereas the 
zine coated specimens lasted from 15 to 16 hours. This is 
more than a 100-fold test life. In view of the particular 
sharpness of these results, they may be of practical value. 
Zine plating gave as favorable results in these tests as 
other protective processes, such as anodic oxidation. The 
possibility will be only briefly discussed of protecting zinc 
alloys from intercrystalline corrosion by.zine electroplating. 
The not yet fully completed investigations (which will be 
discussed later in another place) have shown that with 
longer testing against intercrystalline corrosion in a steam 
chest at 95° C., a certain protection appears to be imparted 
by zine plating to sensitive zine alloys. No valid judgment, 
however, can be placed on the practical significance of this 
protective eflect until further study is made. 

Because of the non-noble character of zinc, it is not sur- 
prising that zine deposits show a lesser tarnish resistance 
towards the atmosphere than, for example, relatively noble 
nickel coatings. Even when remaining indoors for a long 
time, matte zinc deposits may become darker. Bright zine 
coatings. however, under these conditions have a consid- 
erably higher tarnish resistance and, for example, samples 
remaining indoors for two years, have remained practically 
unchanged. Bright zinc deposits, however, quickly become 
unsightly when exposed outdoors and for such exposure, a 
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on laboratory roof. water spray. 


4 weeks in 
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Fig. 4. Protective effect of clear lacquer films on bright zinc coatings. 
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subsequent treatment, for example, lacquering with a suit. 
able clear lacquer, is necessary. The most suitable lacquer 
samples have been determined out of a great number of 
lacquers by exposure of bright zinc deposits coated with 
these materials and testing by subjecting them to a spray 
of distilled water and to a 3% sodium chloride solution, 
Up to this time, however, no clear lacquer has been found 
which remains unchanged during the period of test when 
exposed to salt spray. Even in the water spray, most of the 
lacquers become turbid so that the reflectivity of the bright 
zinc coatings is diminished. This can be clearly seen, for 
example, in Fig. 4. When exposed to the weather, clear 
lacquer has remained unchanged but, however, after four 
weeks’ exposure to water spray, the reflectivity of the 
coating was lost and with longer continuous testing in the 
salt spray, a distinct attack of the zine layer underneath 
the lacquer film was observed, although no rusting occurred, 
Obviously, both moisture and the small chloride ion pene. 
trated through the pores of the lacquer film to attack the 
underlying zinc coating. Therefore, bright zinc coatings 
preserved with clear lacquers can only be used, within cer- 
tain limitations, if the brightness is supposed to be main- 
tained. 


If, however, particular importance is not placed upon 
the appearance, then a subsequent chromatizing of the zinc 
coating by dipping in a chromate solution, will consider. 
ably improve the protective effect of the zinc. This was dis. 
cussed in another publication. It is possible by the use of 
chromatizing to satisfactorily use thin zine coatings. 
Chromatizing of the zine articles is of particular importance 
when they are to be exposed to the vapors from plastic 
resins, in particular phenol plastics. Under these circum. 
stances, ordinary zinc undergoes a gradual attack with the 
formation of white salts while the chromatized zine coat- 
ings remain unchanged. Closer investigation of the cause 
of corrosion showed that the strong attack was principally 
from ammonia. If, for example, one should expose bright 
zinc coated panels to the action of moist ammonia for one 
hour (by placing them over a saturated aqueous ammonia 
solution) a heavy deposit of white corrosion forms over 
the entire surface. On the other hand, chromatized zinc sur- 
faces remain practically unaffected. 


Physical Properties of Zinc Coatings 


Although zinc coatings variously produced differ very 
little or not at all in regard to chemical properties, many 
distinct physical differences can be detected. Zinc deposits 
show, for example, differences in structure, in particular 
the orientation of the crystals. 

Investigations of the fine structure of zinc deposits made 
from alkaline solutions and from acid solutions indicate 
that according to the manner of formation, a more or less 
distinct preferred orientation occurs so it cannot be con 
pletely isotropic. In addition, marked differences in crystal 
size may be noticed. These peculiarities can be clearly 
seen from the following Debye patterns (Figs. 5 and ©). and 
from photomicrographs of cross-sections as well as surface 
views which have been polished and etched (Figs. 9 and 14). 
Zine coatings deposited from an alkaline solution at 20° ©- 
showed a distinct fibre texture (Fig. 5) and contrasted 
therewith, zinc coatings deposited at 40° C. showed ne 
regular orientation (Fig. 6) with increasing eryst«! size. 
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Fig. 5. Debye pattern of zinc 
from alkaline solution at 20° C. 


Fig. 6. Debye pattern of zinc 
from alkaline solution at 40° C. 


Fig. 7. Debye pattern of bright 
zinc. 


Fig. 8. Debye pattern of zinc 
from acid solution. 


Fig. 9. Zine from alkaline solution Fig. 10. Bright zinc (cross section). 


(cross section). 


Fig. 12. Zine from alkaline solution 
(surface view). 


A markedly pronounced texture was exhibited (Fig. 7) by 
bright coatings deposited at 20° C. On the other hand, zinc 
deposits from acid solutions showed no regular orientation 
and had rather coarse crystal structures (Fig. 8). The 

111) planes in the textured deposits lay in the plane of the 
specimen and thus perpendicular to the fibre axis. It is sig- 
nificant that the [771] direction lay parallel to the fibre 
axis. With this orientation, the hexagonal axis formed an 
angle of 75° with the fibre axis. 

The structural differences were very noticeable in the 
photographs of the cross-sections. Matte zine coatings de- 
posited from alkaline solutions showed a crystal growth 
perpendicular to the cathode surface and the crystals with 
increasing thickness exhibited a tendency to grow sideways 
and through each other. This resulted in the curious struc- 


‘ure shown in Fig. 12, which is a surface view of the coating 
etched with hydrochloric acid acidified alcoholic picric acid. 

Bi ‘it zine deposits exhibited a much finer grain and 
uniformly oriented structure (see cross-section Fig. 10 and 
ME‘ AL FINISHING, September, 1941 


Fig. 13. Bright zinc (surface view). 


“iz 


Fig. 11. Zinc from acid solution 
(cross section). 


Fig. 14. Zine from acid solution 
(surface view). 


surface view Fig. 13, both etched as Fig. 12). The surface 
photograph at 200x magnification shows that the crystal 
count was over 100 per cm.? Matte coatings from an alka- 
line solution at 20° C. have a crystal count from about 25 to 
30 per cm.? If the coating was deposited at 40° C., the 
crystal count was between 15 and 20 per cm.* Zine deposits 
from an acid bath at 20° C., had a crystal count of the order 
of the last named value. 

Formerly, the brilliance of bright zine coatings was be- 
lieved to be due to particularly fine grain size and it was 
assumed that with such bright coatings, the diameter of 
the crystals was smaller than the wave length of light. This 
is not the case for bright zinc deposits as may be noted from 
the above data. /t may, therefore, be assumed that the 
brightness of zine coatings is due to their particularly pro- 
nounced texture with a uniform arrangement of the reflect- 
ing crystal faces. 

Zine deposits obtained from acid solutions have, on the 
other hand, a coarsely crystalline structure (compare Figs. 
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Fig. 15. Zine from alkaline solution 
(drawn). 


11 and 14, etched with alcoholic nitric acid). A weak pre- 
ferred orientation of direction of growth can be detected 
in cross-section. It is noteworthy that, unlike other electro- 
deposits, the various types of zinc coatings underwent no 
structural change or recrystallization after two hours of 
heating at temperatures up to 150° C. as noted from both 
metallographic and x-ray studies. At this temperature ordi- 
nary zine alloys are already recrystallized while pure zinc 
objects at the same time recrystallized at room temperature, 
An influence on texture and crystal size could not be deter- 
mined even after heating for 1 hour at 350° C. 

Structural differences between the three types of zinc coat- 
ings may be observed by plastic deformation. Figs. 15 and 
17 show a magnified portion of the surface of zinc coated 
iron sheets which were subjected to deep drawing in an 
Erichsen draw test, which employed between 1225 and 1360 
kilograms load with a drawing depth from 8.12 to 8.65 mm. 
Under these tests, deposits from alkaline solutions, and par- 
ticularly bright zine deposits, show crack formation while 
zinc coatings from acid baths exhibited no cracking after 
drawing. The essentially non-oriented structure, therefore, 
appears to be the most ductile. The ability of acid zine 
coatings to be deformed is made use of in zine electroplated 
wire, which is reduced by drawing through a die. In addi- 
tion, the acid solution is of importance for zine coating 
iron sheets for boxes and tanks. 


Hydrogen Embrittlement 


Little attention has been given to an important factor in 
zine plating, namely, hydrogen embrittlement. Hydrogen 
is always co-deposited with zinc, the ratio depending upon 
the cathode efliciency. The amount of hydrogen can be 
from 1 to 25% and more of the total hydrogen and metal 
deposited. General observations in industry have shown 
that hydrogen sensitive steels are embrittled in zinc plating. 
The following work was done to investigate the degree of 
hydrogen embrittlement imparted by the various zinc plating 
processes. Investigations were made using a hydrogen sensi- 
tive spring steel with the following specifications: 
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Fig. 16. Bright zinc (drawn). 


Carbon 
Silicon 
Manganese 
Phosph« 
Sulphur 


Iron 


Fig. 17. Zine from acid solution 
(drawn). 


1.0% 


0.21% 


ere 0.4% 


0.02% 
0.5% 


balance 


The steel sheets were plated in the three types of zin 
solution, namely, dull alkaline, bright alkaline and acid. 
and then were subjected to bending. The specimens in this 
test were bent around a mandrel of 5 mm. radius, alter- 


nately 180°. Each 180 


bend before fracture of the speci- 


mens was counted as one bend. Figs. 18 and 19 show the 
correlation between changes in bending and length of time 


of zine plating. 


It will be seen from Fig. 18 that the norma! alkaline 
bath as well as the alkaline bright zinc bath gave deposits 
which produced an extraordinarily marked reduction in the 
number of bends even after only a few minutes of plating 
This value remained constant after the first few minutes of 
plating. Thus, for example, the number of bends for bright 
zinc coated steel decreased from 66 (in the unplated condi- 
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Fig. 19. Bendibility of different 


zinc coatings. 
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Fig. 20 Bendibility of spring steel after several days exposure to air. 
A—Zinc layer 10u, subsequently stripped anodically in chromic acid; 
B—Zinc layer 10x. 


tion) to 27. The number of bends which the steel would 
stand when plated in the normal alkaline solution at 20° al 
dropped to 16, and at 40° C, finally to only 11 bends. 

Zine plating, however, in acid solutions had very little 
effect. After 20 minutes of acid zinc plating, the bend 
value dropped only to 60 from the original 66 of the unzinc- 
coated steel. 

Fig. 19 compares the changes in bend numbers for bright 
rine and bright cadmium coatings. It may be seen that 
bright zinc induces considerably more embrittlement than 
bright cadmium. However, the reduction in ductility or 
number of bends occurring with cadmium plating (from 
66 to 44) can hardly be endured in many cases. Practically, 
we were led to the conclusion that articles which must with- 
stand bending, as for example springs, should, if possible, 
be zinc plated in an acid solution. Conjectures as to the 
reasons for the difference of alkaline and acid zinc solu- 
tions will be shortly expounded in another article. It 
suffices to say here that apparently the cyanide content of 
alkaline solutions may have an important bearing on the 
occurrence of embrittlement. The quantity of hydrogen 
evolved is not merely determinative of the embrittlement, 
but rather the quantity of atomic hydrogen taken by the 
iron determines the embrittlement. As a rule the larger 
portion of the hydrogen atoms form into molecules imme- 
diately after deposition, if, however, as Koerber and Ploum 
have shown, negative catalysts such as arsenic, silver and 
phosphorus are not present. These catalysts retard the re- 
combination of atomic hydrogen to molecular hydrogen, 
and cyanide apparently belongs in this class. 

he fact that the embrittlement of zine plated objects is 


Number of Bends 


70 
| 


Unplated, alkaline bright bath acid bath 


bath (20 amp./ft.?) (10 amp./ft.-) (46 amp./ft.*) 
(10 amp./ft.°) 
Fig. 21 Porosity measurements on zinc plated spring steel by means 
of bendibility. Solid line, before hydrogen treatment; open hachured 
line, after hydrogen treatment. 
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actually due to absorbed hydrogen is indicated by the 
following experiments. Spring steel sheets were zinc plated 
in an alkaline bath at 10 amp./ft.? at 20° C. to a thickness 
of 0.0004”. One portion of these sheets after zinc plating 
gave a bend value of 20 (see Fig. 20). A second zine coated 
portion of the same sheet was de-zincified by anodic treat- 
ment in a chromic acid solution and after this treatment, 
the same bend value was obtained. Samples of the same 
specimen, similarly de-zincified, showed a distinct increase 
in the bend value after standing for some time. After about 
80 hours of standing, the value of the untreated specimen 
reached about 70. From this, it may be assumed that atomic 
hydrogen is absorbed during zine plating and this hydrogen 
causes embrittlement. After long standing of the work, 
most of the atomic hydrogen escapes so that the initial con- 
dition of the specimen is attained. 

Electroplated zinc specimens, as the curves show, , give 
off only a very small quantity of hydrogen after standing 
a long time because the zinc layer apparently hinders the 
diffusion of the hydrogen. By heating for one hour at 
300° C., the hydrogen can be removed to such an extent 
that the zinc plated specimen again attains the bending 
value of the unzine plated steel. Experiments, however, 
with different types of steel have shown that this method of 
removing hydrogen is not always successful. If the atomic 
hydrogen has an opportunity to re-combine to molecular 
hydrogen in the pores and crevices in the metal, then obvi- 
ously heat treatment will not suffice to remove the hydrogen, 
because of the very low rate of diffusion of molecular hy- 
drogen through steel. In addition, there is the danger of 
blistering the steel or zinc plate. 

The ability of atomic hydrogen to diffuse particularly 
well through fine pores and capillaries can be utilized as a 
new method of detecting the porosity of zine coatings. 
\ccordingly, hydrogen is cathodically deposited upon zine 
plaied iron sheets and if pores are present, it diffuses into 
the hase metal and as a result, the bending value of the 
zinc plate is decreased. Thus, the extent of hydrogen em- 
brittkement can be used as an indication of porosity, This 
method appears to us to be more valid than the formerly 
proposed methods of testing porosity. We have not been 
successful in detecting fine pores of the order of 3-5 « 
using the method of Garre. 

\ suitable electrolyte for cathodic deposition upon the 
zinc specimen is one containing 100 g/l of Na.CO, and 
10 g/l of KCN. The specimens are treated 1 minute at 8 
volts. The cyanide content of the solution serves to retard 
the re-combination of atomic hydrogen to molecular hydro- 
gen and thus serves to increase the embrittling effect. Fig. 
21 shows the results of a few porosity measurements by 
hydrogen deposition. The previously described spring stee! 
was used in the experiments. This steel had a bend value 
of 72. After the hydrogen treatment, the bend value of the 
sheet dropped to 12. A distinct porosity extending to the 
base iron was determined on steel plated with zinc to a 
thickness of 0.0002”, and in this test, the bend value dropped 
from 27 bends for the unplated steel to 15 bends after the 
hydrogen treatment. On the other hand, a coating of the 
order of 0.0004” proved to be almost completely impervious 
since no more hydrogen was absorbed. Bright zinc deposits 
made at 20 amp./ft.? and at 20° C.. proved to be porous 
in thicknesses from 0.00016-0.00032” but deposits of the 
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order of 0.0005” proved to be completely impervious to 
hydrogen. 

Coarsely crystalline zinc coatings produced from the acid 
bath at a current density of 10 amp./ft.* were porous even 
to thicknesses of the order of 0.0016". However, at a thick- 
ness of 0.0024", the coatings proved to be completely 
impervious to hydrogen, It is interesting to note, however, 
that when the coatings were deposited at 50 amp./ft.* (from 
an acid zine solution) they were completely impervious to 
hydrogen and, therefore, non-porous at thicknesses of the 
order of 0.0008". Small differences in resistance to corro- 
sion can, therefore, be attributed, particularly for thin coat- 
ings, to this great difference in porosity. 

The advantages are evident of the practical application 
of composite deposits, first made in an alkaline zine solu- 
tion and following this, in an acid solution. In one experi- 
ment, a total zine coating of 0.0004” was applied which was 
composed of 0.00008” of zine from an alkaline solution at 
10 amp./ft.* and of 0.00032” of zine from an acid solution 
at 20 amp./{ft.*, and this composite coating proved te be 
non-permeable to hydrogen. The pores in one type of zine 
coating apparently were closed by the other deposits. 


Conclusions 
BEHAVIOR OF ZINC COATINGS AGAINST CORROSIVE 
ATTACK 


1. The rate of dissolving of zine deposits in N HCL and 
in 3° sodium chloride was shown to be different, depend- 
ing upon the degree of working (electrolysis) of the solu- 
tion used: particularly marked differences were observed 
for alkaline bright zine solutions. If the solution was elec- 
trolyzed for a sufficiently long time, similar rates of solu- 
tion of the zinc coatings were observed independently of 
the conditions of deposition. 

2. A distant protective effect of zinc coatings on iron 
does not always occur. This effect is not observed in plain 
atmospheric corrosion and in salt spray. 

3. Zine coatings on aluminum alloys show a protective 
effect and are thus less noble than aluminum. 

4. The tarnish resistance of bright zine coatings is 
greater than of matte zinc coatings. It is not possible to 
completely protect bright zinc coatings from tarnishing in 
salt spray even by the use of clear lacquer coatings. 


5. Zine coatings treated with a chromate film show much 


greater resistance to volatile products from plastic resins. 
particularly ammonia, than do untreated zinc coatinvs, 


PHYSICAL PROPERTIES OF ZINC COATINGS 


1. Debye photographs showed that coatings from alkaline 
zinc solutions have a more or less pronounced fibre texture 
but coatings from acid baths are unoriented. In the tey. 
tured deposits, the (111) plane lies in the plane of the 
cathode film. 

2. Bright zine coatings are very fine grained, but not as 
was formerly believed, finer than the wave length of light, 
The great brightness of these coatings must, therefore, be 
attributed to pronounced texture or preferred orientation, 
The coarsest deposits were obtained from acid zine solutions, 

3. Zine coatings did not exhibit any tendency towards 
recrystallization, even at temperatures up to 350°C, 
(660° F.). 

1. Bright zinc deposits showed pronounced cracks on 
drawing in an Erichsen cup machine, but acid zine deposits 
proved to be ductile. 

5. Under equivalent conditions of deposition, zine coat- 
ings made from alkaline solutions proved to be less porous 
than those obtained from acid solutions. The porosity of 
coatings from acid solutions decreased with an increase in 
current density. 


OCCURRENCE OF HYDROGEN EMBRITTLEMENT 
DURING ZINC PLATING AND ITS AVOIDANCE 

1. Zine plating of steel in alkaline solutions produces a 
distinct hydrogen embrittlement while zinc plating in acid 
solutions produces practically no embrittlement. 

2. It was shown that the embrittlement existed in the 
steel even after removal of the zinc coating, but when the 
hydrogen in the steel gradually escaped, the original duc- 
tility of the steel returned. 

3. The embrittlement decreases only very little when the 
specimen stands at room temperature. However, after heat- 
ing at temperatures of 300° C. (572° F.), the embrittlement 
in many cases is practically overcome. However, the success 
of this treatment is dependent upon the condition of the 
steel. 

1. A new method for the determination of the fine poros 
ity of zinc coatings has been proposed which involves sub- 
sequent cathodic (hydrogen) treatment of the zinc coated 
sheet and finally determining the bend resistance of the 
specimen. 


New Formulas for Liquids in Horizontal Cylindrical 
Tanks 


Several charts have been developed for the determination of con- 


tents of cylindrical tanks lying in a horizontal position, and of course 
there are tables, but this writer has been asked for a simple formula 
suitable for more accurately computing contents without the use of 
charts. 

Charts, at their best, cannot be as accurate as formulas, but charts 
are excellent nevertheless for approximate determinations and for 
checking the results obtained from formulas. 

Here is a new formula based on a very excellent formula for areas 
of segments of circles given by Prof. John Goodman in his “Mechanics 
Applied to Engineering.” The chief objection to Prof. Goodman’s 
orignal formula is that it involves two different chords and it does 
not include the diameter at all. This new formula is therefore based 
on a modification of Goodman’s formula, reducing it to two factors — 
the diameter of the circle and the height of the segment. As a 
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result this formula for horizontal cylindrical tanks is offered: 


G = .0023 hL (1.5 \/Dh-h® + \/Dh) 


Where 
G = Number of gallons of liquid in the tank; 
h = Height of the liquid, in inches; 


L = Inside length of the tank, inches; 
D = Inside diameter of the tank, inches. 
But this formula is not applicable when the tank is more than hal! 
full. In other words, as soon as the height of the liquid becomes 


greater than one-half of the diameter of the tank one must deduct 
the empty space from a full tank. The remainder, of course, is te 
liquid in the tank. The formula for such situations -where the tans 


is more than half full—is as follows: 

G = L{.0034D*? — .0023 (D-h) {15 \/h (D-h) + (D j 
This writer has been searching for a truly simple formula on (his 

subject for more than 30 years. If any reader has a simpler one (12! 

the above it will be appreciated by the writer and doubtless by many 

others._-W. FE. ScHapnorst. 
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The Purification of Plating Solutions 


Chemical and Electrochemical Methods 


Introduction 


YHE removal of metallic and organic impurities in 
‘| plating solutions by chemical and _ electrochemical 
methods comprises, (1) precipitation and removal by filtra- 
tion as a solid, (2) change in constitution by chem- 
ical treatment so that the impurity may be removed 
hy other means such as carbon filtration or the effect 
of the impurity nullified, and (3) co-deposition of the 
impurity with the metal of which the bath is made-up. 

The success of the method chosen should not be 
measured by the fact that the removal of the impurity may 
not be quantitative, but whether enough of the impurity is 
removed to permit deposition without trouble. 

The prime object of purification of plating solutions 
should be to enable one to treat a contaminated bath so 
as to make it capable of operation free from trouble, with 
very little sacrifice of the constituents of which it is com- 
posed and with a method as simple as possible. 


Detection of Impurities 


Impurities in plating baths are either metallic compounds 
which can be identified by qualitative analysis, or organic 
compounds which can not be identified by ordinary means. 

However, without any means of laboratory identification 
by analysis, the effects of impurities are readily recognized. 
\ further aid to recognition and approximate content, even 
in the case of organic impurities, is the bent cathode test 
or the Hull cell test. 

The details of making tests by the above methods have 
been described fully in the literature, and either will show 
the presence of impurities. The bent cathode test is espe- 
cially simple to perform and indicates the presence of 
mpurities causing trouble in low current density regions, 
recognizable by the formation of a dark area in the right 
angle bend of the cathode. As the content of the impurity 
increases, the dark area becomes larger. 

Likewise, the Hull cell test will show the effect and 
presence of impurities, not only at low current density, but 
over the whole range of current density from an extremely 
small value to over 140 amperes per square foot, and may 
serve to identify an impurity by certain characteristics of 
the test panel deposit. 

It is suggested that platers make use of these two test 
iiethods preparing either bent cathodes or Hull cell panels, 
using as test solutions their plant plating baths to which 
they have added certain definite and increasing amounts 
of impurities. If made under identical conditions of pH, 


‘emperature and current density, these panels may serve 


as qu ‘itative and approximately quantitative standards for 
the presence of impurities in any plating bath. The guess- 
work 


‘garding impurities, when trouble starts, is reason- 
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ably eliminated by repeating the test on the solution sus- 
pected of contamination and comparing the bent cathode or 
Hull cell panel with those made as standards. 

The effect of impurities in plating baths, having already 
been discussed’, this paper will deal with methods of their 
removal, in a brief manner, as the literature already con- 
tains many references to methods which can be only slightly 
refined. 


Methods of Purification 


Chemical purification by precipitation involves the use of 
reacting chemicals which will either combine with the 
impurity to make an insoluble substance which will settle 
out and be subsequently removed by filtration, or by rais- 
ing the pH, especially in nickel solutions, to the point 
where the impurity precipitates. The precipitation method 
is applicable to heavy metals in both acid baths and alka- 
line or cyanide baths and to carbonates in cyanide solu- 
tions. Precipitation by raising the pH is limited to solutions 
operating normally at a pH value lower than that at which 
metals will precipitate. 

Means of changing the constitution of an impurity so as 


+ This paper was presented at the Annual Convention of The America: 
Electroplaters’ Society held June 9-12, 1941 at Boston 


1. “Effects of Impurities in Plating Solutions,” by Dr. Walter R 
Meyer, Metal Finishing 39, 369 (1941). 
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to cancel the bad effect, is applicable usually to organic 
compounds, usually not identified, and comprises severe 
oxidation or reduction to destroy the organic impurity, 
followed by an activated carbon filtration to absorb what 
may possibly be removed by the carbon. A treatment such 
as this is not standard, and conditions must be devised for 
the contaminated solution by experiment on test samples, 
as the risk of destroying the necessary organics in bright 
plating baths is ever present. 

Co-deposition of the impurity with the metal of which 
the plating bath is composed is very generally used. This 
is applicable to metallic and organic impurities, and is 
done with fairly low current densities on dummy cathodes. 

The electrodeposition of alloys involves many factors 
including pH, temperature, agitation, the effect of other 
ions in the solution, the ratio of the impurity to the metal 
normally deposited, cathode reactions, and the position of 
the metals in the electromotive series. No general rule can 
be set down for individual solutions, although unquestion- 
ably, “dummy plating” will remove impurities effectively 
and consistently. 

Methods of removing impurities from specific plating 
baths have been worked out by numerous investigators and 
will be briefly covered. 


Nickel Solutions 


Metallic Impurities: In baths, we have both cold, dull 
solutions and warm solutions, the latter being used also for 
bright nickel processes. The metallic impurities most gen- 
erally encountered are as follows: copper, lead, cadmium, 
iron, zinc, selenium, aluminum, chromium, etc., in solution. 
We may find also magnesium, calcium, and gases such as 
carbon dioxide and dissolved air. Organic impurities intro- 
duced by buffing compounds and by faulty tank linings or 
other means may be present. 

We find in the literature that raising the pH of a nickel 
bath to approximately 6.2-6.4, electrometric, by the addition 
of nickel hydroxide, nickel carbonate, or calcium hydroxide, 
aided by the presence of an oxidizing chemical such as 
hydrogen peroxide or potassium permanganate, will remove 
iron, zinc, aluminum, chromium in trivalent form, selenium, 
and cadmium, in fact practically any heavy metal including 
copper in the bivalent state. 

Ferric iron begins to precipitate at a pH of 4.7, ferrous 
iron at 5.5, zine at 5.8-6.0, copper hydroxide at 5.8-6.0, 
trivalent chromium at 6.0-6.2, nickel hydroxide at 6.6, all 
electrometric values. 

In raising the pH of nickel solutions, dry nickel carbonate 
will give a value of 6.0, freshly precipitated nickel carbonate 
up to 6.4, and freshly precipitated nickel hydroxide up to 
6.9, electrometric. The latter two are much more effective 
with smaller amounts being required, as is lime, or calcium 
hydroxide which will raise the pH well above 6.8, electro- 
metric, 

All additions of the above chemicals should be made as a 
wet slurry of the chemical in hot water, and added very 
gradually with continual and vigorous stirring. The more 
gradual the increase in pH is accomplished, the less loss of 
nickel metal will occur. Any treatment involving the addi- 
tions of solids to the bath, with subsequent precipitation 
obviously requires that the anodes be first removed from 
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the tank. Such treatments are preferably carried . 
separate tank, especially reserved for this purpose. 


tina 


Precipitation Method: To remove metallic impurities 
normal chemical purification of a nickel bath can be a¢. 
complished by the following steps: (1) The bath should 
be heated to about 140° F., and means of agitation provided: 
(2) freshly precipitated nickel carbonate is added as a wet 
slurry, slowly, and with much stirring until the pH reaches 
about 5.6-5.8, electrometric; about 2 to 4 pounds per 100 
gallons will be required depending on the starting pH and 
the effectiveness of the carbonate; (3) a slurry of lime js 
added, slowly and with vigorous stirring, until the pH ap. 
proaches 6.0-6.2, about 1 of a pound per 100 gallons being 
required; (4) about half a pint of 100 volume peroxide js 
added per 100 gallons of plating bath, to oxidize the iron 
to a ferric condition, and this is stirred in thoroughly after 
which the solids may be allowed to settle and then filtered off. 

Investigators state that a high temperature will cause the 
peroxide to decompose rapidly, hence no trouble should 
occur from its use. Furthermore, in filtering, the peroxide 
will be decomposed on the filter cloths or pads, both nickel 
hydroxide and iron hydroxide acting as catalysts. 

Objections may be raised to the use of both a carbonate 
and lime. Regarding the former, it has been shown that the 
presence of carbon dioxide will cause brittle edge plate in 
nickel baths. The adjusting of the pH of a bath treated as 
above will evolve some carbon dioxide, but if done while 
warm, and about eight hours before being put into produc- 
tion again, the solution should be free from the gas as well 
as the oxygen evolved from the peroxide. Carbon dioxide 
can also be removed by lowering the pH and heating. 

In regard to lime, or calcium oxide, as an impurity in 
nickel plating baths capable of causing brittle plate, several 
investigators have demonstrated that this supposition is 
erroneous. Calcium becomes very slightly soluble calcium 
sulphate which precipitates to be removed by filtration. Lett 
in the bath as a finely divided solid, spotted deposits and 
poor corrosion resistance might occur. 

Consensus of opinion advises against the use of ammonia, 
sodium carbonate, or sodium hydroxide to raise the pH of 
nickel solutions, as the foreign ions introduced are soluble 
and tend to produce less ductile deposits in a warm Watts 
type bath, and cause a reduction in current density range of 
deposition. 

The purification outlined above will, if the iron content !s 
somewhat high, remove some organic contamination by 
adsorption on the gelatinous iron hydroxide, and normally 
the treatment should suffice to clear up any mild trouble 
from both metallic and organic contamination. However, 
a more drastic treatment is the well known Liscomb Method, 
which comprises the addition of about twelve ounces of 
ferrous sulphate to 100 gallons of plating bath, belore the 
pH is raised to about 6.2-6.4 as above, with subsequent 
oxidation with peroxide as above at 140 degrees Fahrenheit. 


Cementation Purification: Precipitation of metallics may 
also be brought about by the addition of finely divided iron 
or nickel powder to a nickel plating bath, thorough!) stirred 
in. Copper, lead and selenium will be effectively removed 
by “cementing” out on the iron or nickel. The bath must 
be finally chemically purified as above to remove the 10" 
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dissolved. and if nickel is used this must be removed by 
filtrat 


Removing Organic Impurities: To eliminate the effect of 
organic impurities by chemical treatment requires the ox- 
dation with greater amounts of hydrogen peroxide than 
used for the removal of metallics. Potassium permanganate 
is also very effective in the oxidation of organic materials. 

\o set rules can be stated, as the treatment, especially in 
the case of bright nickel baths, may also destroy the neces- 
sary organics required for the operation of the bath. 
Recommendations should be sought from the vendors of 
the bright nickel process when drastic treatment is necessary. 

\s the removal of organic contamination involves the use 
of activated carbon, ** a separate treating tank is recom- 
mended. as the introduction of carbon into a plating tank 
may .equire days of filtering to remove the least traces of 
this material, which will cause rough deposits when in 
suspension. Filtering through a press charged with activated 
carbon is effective except that the time involved may be 
longer for complete removal of impurities. 

Briefly the method for removing organics comprises the 
addition of one to two ounces of activated carbon per gallon, 
to the bath, at about 140 degrees Fahrenheit, at either 
low or high pH, depending on preliminary tests which should 
be made on a small sample, followed by the addition of about 
iwo quarts of 100 volume peroxide per 100 gallons of plating 
bath with constant agitation and subsequent raising of the 
pH to about 6.0 with nickel carbonate or nickel hydroxide. 
The longer the time of treatment, preferably 16-24 hours, 
the higher the temperature, the more effective the treatment 
will be. Modifications of the above can be used to convert 
a bright nickel bath into a Watts bath, with the organics 
effectively removed or changed in constitution, so that 
organics of a different bright nickel process can be added 
and successful bright nickel plating secured. 

The use of potassium permanganate as a strong oxidizing 
agent is very effective, especially at a lower pH, of around 
2.5, electrometric. About one-half to one pound per 100 
gallons of plating bath is added and the precipitated man- 
ganese dioxide should be completely removed by the raising 
of the pH and then filtering. 

Chemical treatments are somewhat complicated, involving 
an expenditure of labor and requiring considerable time 
and special equipment, and their use depends on the emerg- 
ency and necessity for removal of the offending impurities. 


Removal by Electrolysis: However, by the use of elec- 
trolysis at current densities lower than usually employed for 
deposition of nickel, metallic impurities and also organics 


may be removed. 


The most effective manner in which this can be done, is 
to have an auxiliary tank, through which the main body of 
the solution is circulated, the tank being equipped with 
anodes and dummy cathodes of as large an area as possible. 
and with constant agitation of the solution provided for. 
The electrolysis should be made with a cathode current 
density not over about 5 amp./ft.2, which should effectively 


remove most metallic impurities, with very little loss of 
nickel, 


“Activated Carbon jn Flectroplating Solutions”, by W. A. 
Hel Metal Finishing 36, 553 (1938). 

“Use of Activated Carbon in Plating”, by Louis Weisberg, 
Met nishing 39, 297 (1941), 
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If dummy plating is to be done in the main tank, the above 
conditions of large cathode area, agitation of solution, and 
current density should be maintained. 

Copper and lead can be effectively plated out at a current 
density of about 1-2 amp./ft.?. Zinc and iron require about 
4-5 amp./ft.*, and a low pH is beneficial. 

The ampere hours required for purification by continuous 
electrolysis in an auxiliary tank is about 0.04 ampere hour 
per gallon. For a large tank, electrolyzed intermittently for 
purification, four to five ampere hours per gallon are re- 
quired. 

Dummy plating is most effective when considerable agita- 
tion of the solution is used. It can be seen readily that in a 
still solution, the electrolysis would rapidly deplete the elec- 
trolyte around the cathode, of impurities, and subsequently 
deposit only nickel, unless fresh solution is being constantly 
brought up to the cathode surface. The length of time in- 
volved is also dependent on the circulation of the solution. 

Cold nickel solutions should be electrolyzed at lower 
current densities. Higher temperatures are beneficial. 

Dummy plating to completely remove metallic impurities 
is not necessary as long as the concentration of impurities 
is effectively reduced so as not to cause trouble. 

In regard to the above, continuous electrolysis in an aux- 
iliary tank will probably keep a solution free from metallic 
impurities, the elimination being more than adequate to take 
care of the accumulation. 

Electrolysis is also effective in removing certain types of 
organic compounds. There are two classes of organics in 
bright nickel baths, one type which plates out in increasing 
amounts as the current density rises, and the other which is 
the reverse. The removal of such impurities can best be 
regulated by tests on the solution containing the impurities, 
by means of the bent cathode, or Hull cell, to determine the 
effective current density. 

The harmful effects of organic compounds must be recog- 
nized by empirical tests, after contamination effects of 
metallics are eliminated. 


Copper Solutions 


In copper cyanide solutions it has been found that from 
a standard bath formule, the co-deposition of lead, thallium, 
cadmium, silver, zinc, nickel, and tin is possible, so that 
these metallic impurities may be removed by dummy plating 
at low current densities. 

Excess carbonates may be removed by precipitation with 
gypsum or calcium sulfate, with barium chloride, with 
barium cyanide, or by freezing out. 

The latter method comprises lowering the temperature of 
the bath with ice. which lowers the solubility of the car- 
bonate, with resultant precipitation. However, this can not 
be readily done in hot weather, and is only efficient according 
to Hogaboom in reducing the sodium carbonate in excess 
of 8.5 to 10 ounces per gallon. There is a danger also in a 
possible loss of metal cyanides. 

The use of barium cyanide or barium chloride results in 
the formation of free sodium cyanide and sodium chloride. 
This may upset the solution ratio of free cyanide to metal 
present. and the presence of sodium chloride is definitely 
harmful due to the tendency of chlorides to aid in the solu- 
tion of iron. 

The method proposed by Hull, using calcium sulfate 
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appears most suitable, and full details may be found in the 
literature’. It comprises the addition by weight of calcium 
sulfate in an amount 1.6 times the weight of the sodium 
carbonate to be removed. Roughly ten pounds of calcium 
sulfate per 100 gallons of solution will remove one ounce 
per gallon of sodium carbonate. The precipitated calcium 
carbonate is removed by syphoning off the supernatant 
solution or by filtering. 

The calcium sulfate used should be of high purity and 
finely ground, and may be secured for this specific purpose. 
The sodium sulfate formed may be removed after the 
carbonate is precipitated by cooling to about 50° F. with 
ice, or other means. The crystallization may have to be 
started by the addition of a crystal of Glauber’s salts or 
sodium sulfate. 


Acid Copper Solutions 


In acid copper solutions, metallic impurities are not 
mentioned in the literature, but presumably some may be 
co-deposited with the copper. 

Organic contamination however, is best removed by an 
oxidation treatment, preferably with the addition of about 
4 pound of potassium permanganate per 100 gallons of so- 
lution, which should be heated until all the manganese 
dioxide is precipitated, and which is then filtered off. 


Brass Solutions 


Brass solutions may be rid of impurities by much the 
same methods used for a copper cyanide bath. Zinc can not 
be regarded as an impurity, but the removal of an excess 
is favored by electrolyzing at lower temperatures, or by 
the use of higher current density at normal operating tem- 
perature, 

Lead and tin may be removed by electrolyzing at low 
current densities. 

Excess carbonates are removed as for cyanide copper so- 
lutions. 


Cadmium Solutions 


In cadmium plating baths, the presence of lead, copper, 
nickel, tin, tellurium, chromium, silver, thallium and alum- 
inum will cause trouble. 

Ordinary precipitation by chemical means is not possible 
due to the danger of losing the cadmium also. Permitting 
the cyanide content to drop as low as possible, causes the 
precipitation of some of the metals, notably copper and lead, 
which can be filtered out. 

The addition of finely powdered cadmium or zinc, in 
amounts of about one pound per hundred gallons, will dis- 
place most of the metallic impurities by cementation, to be 
removed by, filtering. However, metallic brighteners may 
also be removed, and specific instructions by the suppliers 
of the process should be sought. 

The use of zine dust will result in its co-deposition with 
cadmium until finally eliminated. The alloy is, however, 
hardly different in appearance from a cadmium deposit 
alone, and the use of zine dust should not be harmful. 
Metallic impurities can also be plated out at low current 
densities, specific details of which are not in the literature. 
Excess carbonates can be removed by precipitation with 
finely divided calcium sulfate, with good agitation, and 


4 Proceedings Amer. Electroplaters’ Soc. p. 164 (1937). 
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subsequent filtration, as for sodium carbonate in 


/pper 
cyanide solution. 


Organic contamination can be removed by filtering through 
activated carbon, but should be done on the advice of the 
vendor of the bath, should it contain organic brighteyers, 


Cyanide Zinc Solutions 


In zine cyanide baths, metallic impurities such as Jead. 
copper, tin, cadmium, silver, nickel, and cobalt will cayse 
trouble. 

Electrolysis at fairly low current densities of around 2 
amperes per square foot will be effective in removing these 
impurities, with good agitation of the solution. 

However, precipitation of the metallics by the use of about 
one pound of powdered zinc per 100 gallons of solution is 
very effective, and is generally used. The precipitate should 
be filtered off to prevent roughness in the deposit. 

Excess carbonates can be removed as for copper cyanide 
solutions. 

Organic contamination can be removed by filtering through 
activated carbon, on the advice of the vendor of the solu- 
tion, should it contain wetting agents or organic bright- 
eners. 

There are references in the literature in regard to the 
removal of copper, lead, and cadmium from a bright zinc 
bath by means of precipitation with sodium sulfide or sodium 
hyposulfate, but details are not available, so it can not be 
stated that the treatment is effective. 


Acid Zine Solutions 


In acid zine solutions, the treatments outlined for the 
cyanide baths are effective. Organic contamination can be 
removed by oxidizing treatments, as with peroxide or potas- 


sium permanganate, and also by carbon filtration. 


Silver Solutions 


In silver cyanide solutions, trouble may occur with the 
presence of lead, copper, and iron, also excess carbon di- 
sulfide. 

Lead can not be removed effectively, while copper will 
plate out. Iron in the form of ferrocyanide can be removed 
by freezing and crystallizing out, and subsequently filtered 
out. 

Excess carbon disulfide may be removed by heating the 
solution to about 120-130° F. for several hours, or filtering 
through activated carbon. 

Excess carbonate may be removed as for copper cyanide 
solutions. 

Conclusion 


To conclude, the value of testing plating baths period: 
ically by the bent cathode test or the Hull cell test, should 
be emphasized. 

The value of the chemical or electrochemical methods of 
purification lies in the fact that the operator can very simply 
and fairly quickly bring a contaminated solution back to 
normal operation. A bath consistently purified every few 
weeks should never become contaminated sufficient!y 
cause trouble. 

This applies also to purification by electrolysis, which will 
keep a bath free from impurities if practiced frequently 
before serious trouble arises. 
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Measuring Surface Area 
Nuts and Threaded Surfaces 


By GEORGE C. FIELD 


Cuitler-Hammer, Inc., Milwaukee, Wis. 


In addition to the charts for “Meas- 
uring Surface Area of Screws and 
Washers” shown and described in the 
March. 1941 issue of METAL FINISH- 
ING, we are reproducing several more 
which can be used by those who plate 
to specifications. Herewith are repro- 
duced charts for determining total sur- 
face area of “hexagon nuts,” “threaded 
surfaces.” and “common flat head 
screws.” 

At Cutler-Hammer we have found 
these curves very helpful in measuring 
surfaces so that we may determine the 
plating barrel loads. This helps us, not 
only to plate to specifications, but to 
also keep accurate records of the cost 
and to estimate costs for parts not yet 
in production. 

The chart for “Hexagon Nuts” is 
constructed on the same principle as 
that of the “Washers and Spacers” 
shown in the March issue. The diag- 
onal lines above the horizontal “O” are 
for areas of the outer flats of the hex- 
egon perimeter, plus the area of the 
two ends. Thus the areas shown by the 
lines above the “O” lines are for a 
solid hexagon piece such as the head 
of a cap screw. The diagonal lines 
below the “O” line are for the threaded 
cylindrical area of the holes but are 
placed so as to subtract the area of the 
ends of the hole if the answer falls 
below the “O” line. There are but two 
figures needed to determine the area of 
anut. If the figure for threaded area 
falls below the “O” line, it is to be 
added to the outer hexagon area found 
above the line. If the figure for the 
threaded area falls above the “O” line, 
it is to be subtracted from the hexagon 
area found above the “O” line. 

For example, if we have a 34-16 
Dut that is 74” across the flats and is 
“se thick, find the area as follows. At 
curve “B” find where the line “74” dis- 
tance across the “flats” intersects the 
s thickness, and read at the left 16.9 
sq. It. per 1000. Then read below the 
“O” ime on the 34”-16 line where it 
intersects the 8g” perpendicular line 


and read at the left 4.2 sq. ft.. add 4.2 
sq. ft. + 16.9 sq. ft. = 21.1 square feet 
per 1000 pieces; total surface area. 


The chart for “Area of Threaded 
Surfaces” is used for suppling areas 
not given on charts such as the “Round 
Head Screws” chart shown in the 
March issue. or the “Flat Head Screws” 
shown in this issue. If, for example, 
it was necessary to find the area of a 
round head special screw 21%” long 


and the thread was 21”, the threaded 
portion could be taken from this chart 
for threaded surfaces. Also, when 
measuring areas of studs, the threaded 
portion can be obtained from this chart. 
It must be realized that this chart does 
not give the area of the ends. If needed, 
the area of ends can be obtained from 
the upper part of the spacer chart of 
the March issue. 

The chart for “Surface Area of Com- 
mercial Flat Head Screws,” is used the 
same as the chart for round head 
screws. Commercial screws are gen- 
erally not threaded more than 114” 
which fact is shown by the diverging 
lines at that point. To use this chart, 
find the diagonal line for the screw 
size, read where it intersects the length 
line that drops vertically from the top 
and find your answer to the left in 
square feet per 1000 pieces. 


in 


nN 


w 
> 


n 


N 


- = 


Sq. Feet Per Pieces —— 


a 


ME\AL FINISHING, September, 1941 


q 
| 
483 


t+++ 


+44 
Ts 


+++ ++ + t+ 
} 


ORE: 


es ete eee tee 
++ ++ ++ 
+++-4 + 
+ 


Fin: 


{ 


nok > 


Ach 


OF 


is. The: 


Dk 


Negarwe 


OF 


Front: 


HEXAGONAL 


THick NESS 


LENGTH OR 
Vy 


Va" 


++ 


941 


? 


September, 


METAL FINISHING, 


' 
| 


LENGTH — INCHES 


2.75 


2.6 


+++ + $4444 + 
++ +$+4+44 
ee 
jas ser 
} 44444444 
$444 44-444 
+ t+ 
+444++44++ 
+ 
+ 
TN T + the 
+44+ 
2 
t+ + } 
+ 
+ 


2 


1.75 


1.25 


75 


OL 


og 


S 


485 


METAL FINISHING, September, 1941 


Intensive interest in the field of engineer- 
ing materials particularly in the develop- 
ment of knowledge of materials, and in the 
standardization of specifications and_ tests, 
was evident at the Forty-fourth Annual Meet- 
ing of the American Society for Testing 
Materials held at the Palmer House, Chicago, 
Ili., during the week of June 23. During the 
week there was also in progress the Sixth 
Exhibit of Testing Apparatus stressing the 
importance of satisfactory machines, labora- 
tory equipment, and supplies in testing and 
insuring quality of various products. 

The registered attendance of members, 
committee members, and guests exceeded 
that of any other meeting, reaching a total 
of 1553 which was ahead of New York, the 
previous high in 1937 and about 125 more 
than the 1940 Atlantic City meeting. There 
were more committee meetings held than in 
any other week— over 250. 

Progress in the field of standardization 
is indicated by the some 70 new specifica- 
tions and tests published for the first time, 
many providing quality requirements and 
procedures for testing extremely important 
engineering materials and products. 

There were 17 technical sessions at which 
the 115 technical papers and reports were 
All of the sessions and commit- 
attended and a 
great many engineers in the Chicago area 


presented. 
tee meetings were well 


tcok advantage of the meeting to hear the 
country’s leading materials discuss 
the various topics. 

The Society's Fourth Photographic Exhibit 
was held with over 125 entries and a number 
of special photomicrographs were on display. 
The address of the retiring president, Dr. 
NW. M. Barr, and a talk by J. H. Van De- 
venter, President and Editor, The lron Age, 
featured the opening session. 

Dr. R. B. Barnes’ discussion of the elec- 
tron microscope and its uses drew a large 
audience on Thursday afternoon during the 
Twelfth Session. 


Presidential Address—Speed, Specifica- 
tions, and Safety 

Dr. Barr, Chief Chemical and Metallurgi- 
Pacific Railway 
Co., who for a great many years has been 


cal Engineer, the Union 
concerned with the quality, inspection, and 
analysis of materials, described briefly some 
of the important changes in concepts of the 
needed strength of various products going 
into railway equipment and track. He point- 
ed out that all of the many improvements in 
material that have been evolved by research 
activities have required constant revision of 
specifications and the writing of many new 
specifications. This has demanded coopera- 
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Chicago, Illinois 
June 23 to 27 


tive work between producer and consumer 
representatives and in the A.S.T.M. the tech- 
nical committees have devoted much time 
to the study and discussion of this specifica- 
tion work. Associated with all these re- 
searches are the names of many prominent 
members of this Society. In closing he 
said “In the existing national emergency 
and in the years ahead, the safety of this 
nation and the future success of our whole 
economic life will be determined by the 
work of the research scientist and the pro- 
duction engineer. As they have served so 
invaluably in the past four decades, so now 
and in the years to come, the specifications 
and the research work of the American 
Society for Testing Materials will have a 
prominent place in solving the many grave 
problems that will be encountered—prob- 
lems that must be successfully solved if this 
notion and the American way of life are to 
survive ! 

“The services of this Society have been 
offered to our Government and we are proud 
that such services have already been ac- 
cepted and are being used to advantage. 
Whatever may be the political or economic 
beliefs of any individual member, I can say 
with assurance that the A.S.T.M. member- 
ship will not be found wanting and will put 
forth every possible effort to speed all pro- 
duction in the interest of national safety.” 


J. H. Van Deventer, in discussing “Mobi- 
lizing Materials for Defense,” stressed the 
fact that the qualitative control of materials 
from the s:andpoint of industrial progress 
is even more important than their discovery 
and application. He mentioned the ad- 
vanced state of industrial civilization we 
have enjoyed for about 70 years, comparing 
this with the 7000 years of recorded his- 
tory, then said that we should definitely keep 
in mind that there is still much more that 
we do not know than we do, and we must 
keep this in mind in facing the tremendous 
task of preparing for defense or for war. 


He expressed his belief that this war will 
probably be won by something new——prob- 
ably something new in the management of 
materials that will enable us to bring to bear 
more effectively in production the overwhelm 
ing superiority that we possess in natural 
resources. He then reviewed the various 
metals and other products, probable sup- 
plies and needs and concluded that this war 
is essentially a competition between nations 
in the production and utilization of mate- 
rials. “I think that 
indeed to possess the asset of mindpower 


America is fortunate 


represented by your distinguished society,” 
he said. “As the result of your constant co- 
operative studies and your research we have 
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put America at the forefront of the world’s 
peacetime industrial procession. And 
in these critical times, you are gathered 
here to put and keep us in the same oy. 
standing position for defense.” 


Edgar Marburg Lecture 


Dr. H. L. Fisher, the Sixteenth Edgar 
Marburg Lecturer, covered the subject “Na. 
tural and Synthetic Rubbers” in an excel- 
lent address. He pointed out in concluding 
that vulcanized synthetic rubber compounds 
are superior to rubber compounds in that 
they show a better resistance to the action 
of oils and fats (vegetable and mineral) and 
many solvents, are more resistant to heat, 
age better in storage and sunlight, show a 
better resistance to the action of ozone and 
oxygen, have a lower permeability towards 
gases, have a lower water absorption; and 
show a better resistance to many corrosive 
chemicals, but that natural rubber still ex- 
hibits superiority to all the synthetics now 
available in: (1) elasticity and rebound, 
(2) low-heat generation through hysteresis, 
(3) extensibility, (4) resistance to stiffening 
at low temperatures. 


Award of Charles B. Dudley Medal 


The 1941 Award of the Charles B. Dudley 
Medal was made to C. W. MacGregor, As- 
sociate Professor of Applied 
Massachusetts Institute of Technology, for 
his paper presented at the 1940 Annual 
Meeting on “The Tension Test.” This paper 
was considered an outstanding contribution 


Mechanics, 


to research in engineering materials 


New Officers 


G. E. F. Lundell, Chief, Chemistry Divi 
sion, National Bureau of Standards, suc 
ceeded W. M. Barr as President; Dean 
Harvey, Materials Engineer, Engineering 
Laboratories and Standards Dept., Westing 
house Electric and Manufacturing ©o., was 
chosen Vice-President to serve with H. J. 
Ball, Professor of Textile Engineering, Lowell 
Textile Institute, who was elected Vice-Presi- 
dent in 1940. 


Next Annual Meeting 


The 1942 Annual Meeting will be held 
Atlantic City, N. J., June 22 to 26 


Fatigue of Metals, Corrosion of 
Iron and Steel 


The Fourteenth Session of the A.5.1.M. 
annual meeting was devoted to problems 
involving corrosion of iron and st and 
fatigue. An extensive repert was pre* ated 
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by Con mittee A-S on Corrosion of Iron and 
Syee! covering three important recommenda- 
tions, namely, the adoption of Specifications 
for Zine Coated Steel Wire Strand (Galvan- 
taal | “Extra-Galvanized”) (A 122— 


29 T). Zine-Coated Steel Wire Strand (Class 
B and Class C Coatings) (A 218—39 T), 
Test for Uniformity of Coating by the 
Preece Test (Copper Sulfate Dip) on Zinc- 
Coated (Galvanized) Iron or Steel Articles 
(4239-40 T). The latter supersedes two 
eyisting standards and the tentative specifi- 
cations A 122 will replace the present 
standard of the same title. 

The table which gives the complete record 
of the failures in atmospheric exposure tests 
at Annapolis on copper-bearing and non- 
copper-bearing sheets under way since 1916 
was brought up to date. Of the sheets in 
the tests, 163 out of 214 have failed. 

Perhaps the most important portion of 
this printed material was the report of the 
Wire Inspection Committee on field tests 
of wire and wire products after exposure for 
about four years at each of eleven locations. 
\t each location more than 900 specimens 
wert exposed. The results of the extensive 
tests are published in tabulated form and 
from these comprehensive tables the com- 
mittee has drawn this year tentative con- 
clusions only, as follows: (1) On zine- 
coated specimens the amount of protection 
increases with increase in weight of coating, 
(2) the rate of loss of coating on zinc-coated 
specimens is greater on small diameter wires 
than on the larger diameter wires, (3) 
the rate of loss of base metal is more rapid 
on the smaller diameter wires than on the 
larger diameter wires, (4) the relative rate 
of corrosion at Pittsburgh, Pa., is approxi- 
mately six times that at State College, Pa., 
while Bridgeport, Conn., and Sandy Hook, 
N. J., are about twice as active as State 
College. 

For a great many years the Society has 
had under way extensive atmospheric im- 
mersion and other exposure tests on numer- 
ous types of steel products. These various 
lests have constituted some of the most 
comprehensive investigations undertaken 


under technical society auspices in this 
country. All have the ultimate aim of de- 
veloping authoritative data on properties of 
materials and of various methods of pro- 
tecting metals and at the same time, if 
possible, of providing means for estimating 
in advance the expected life of metals and 
metallic products. 


J. B. Austin in a paper presented at the 
meeting described an equation intended to 
represent the change of rate of rusting of 
galvanized iron sheets with change in en- 
vironment and change in weight of zinc 
coating as estimated by the tests carried 
cut by Subcommittee VIII of Committee 
A-5 at Altoona, Pa., Brunot Island (Pitts- 
burgh), Pa., Sandy Hook, N. J., and State 
College, Pa. The equation does not repre- 
sent the data obtained at Key West, Fla. 
This relation besides suggesting a simple 
method of plotting the data in order to 
obtain a straight line, which type of plot 
kas advantages over the usual graph, also 
enables one to derive an empirical number 
which can be used as an index of the cor- 
rosiveness of a given atmosphere to gal- 
vanized iron sheets when the test is made 
by the A.S.T.M. procedure. 

Six of the items in this session were de- 
voted to fatigue. One, the report of the 
Research Committee on Fatigue of Metals, 
presented a final report on an extensive 
research on the effect of type of testing 
machine on fatigue test results in which four 
types of fatigue machines were studied. 


Professor J. M. Lessells and W. M. Murray 
described shot blasting and its bearing on 
fatigue. The conclusions which can be drawn 
from this work are as follows: (1) Con- 
siderable increase in fatigue life and en- 
durance limits of steels can under certain 
conditions be obtained by shot blasting the 
surface. By inference similar advantages may 
be gained for metals other than steel. (2) 
The increase in fatigue life and endurance 
limits seems to be due to a cold working 
of the outer surface although the resulting 
compressive stress may be beneficial. (3) 
There does not appear to be any advantage 


as regards endurance limits in shot blasting 
surfaces where high residual stresses due 
to quenching and insufficient drawing are 
present. (4) The beneficial effects can be 
removed by annealing but annealing at low 
temperatures, provided this is not sufficiently 
high, is beneficial as regards fatigue life 
for shot-blasted surfaces. 

An outstanding paper on “Pitting and 
Its Effect on the Fatigue Limit of Steels 
Corroded Under Various Conditions” was 
given by D. J. McAdam, Jr., and G. W. Geil. 
A study was made of the form, size and 
distribution of the pits caused by corrosion 
of steels in a stream of well water, a stream 
of Severn River water, a stream of distilled 
water, a spray of softened water, and a 
spray of normal salt solution. The results of 
this study are correlated with diagrams 
representing the lowering of the fatigue 
limit due to the corrosion. Pits in these 
steels tend to be roughly hemispherical at 
first, but they change to saucerlike form, and 
spread irregularly along the surface. This 
change is more rapid with carbon steels 
than with alloy steels, especially 3% per 
cent nickel steel. Carbon steels, especially 
during corrosion in salt spray, tend to form 
sharp rootlike projections at the bottoms of 
rounded corrosion pits. The tendency to 
form such projections, however, depends 
somewhat on the chemical composition; it 
is less for alloy steels than for carbon steel. 

Cyclic stress accelerates corrosion pitting. 
When the combined influence of stress, cycle 
frequency, and corrosion time is sufficiently 
great, the cyclic stress causes transverse 
extension of round or irregular pits, with 
development of projections of the form of 
crevices or fissures. This paper was excel- 
lently illustrated with photomicrographs, 
end the effects of pitting were very clearly 
shown by comparison of those made before 
and after the tests. 

The main purpose of the oscillator driven 
endurance test machine described by R. K. 
Bernhard in his paper “Testing Material in 
the Resonance Range” is to test larger 
specimens and riveted or welded structural 
units. 


The roof of old Christ Church in Philadelphia was applied in 
1749. It was of copper and will be in service for many years to 
come. When the chimes of old Christ Church pealed forth in echo 
to the message of the Liberty Bell on that epochal day in July 1776, 


the copper on the beautiful edifice had already seen three decades 
ot service. 


From remotest times copper has been a favorite with metal workers 
The Assyrians, Egyptians and Greeks were fine meta! workers and 
claim some of the best specimens of the art. One of the outstanding 
Egyptian works of art is the hand hammered, copper statue cf 
Pepi I, a great Egyptian king, who reigned in 2600 B.C., which 


stil] exists, 


The oldest weather vane in the Westen World surmounts one of 
the two tall spires of the Madison Reformed Church in Albany, N. Y. 
It was made of copper, in Holland in 1656 and brought to this 
country by the early Dutch settlers. It was paid for in beaver skins, 
4s were the pulpit and bell. 


lhe popularity of the nickel-in-the-slot machine has forced the 
Mint increase its production of nickels. In one month last year 
the P} ladelphia Mint alone produced 18,000,000 nickels. To supply 
the ind, the Mint ran 24 hours a day, seven days a week, and 
till was behind schedule. 
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The minute hand on the clock on the Colgate factory at Jersey 
City, N. J. is covered with copper and is 20 feet 8 inches long and 
its greatest width is 3% feet. The copper sheet weighs 352 pounds. 


Every telephone subscriber means 2%4 miles of copper wire. In 
the Bel] Telephone System alone, over 27,000,000 miles of copper 
are required to serve some 13,000,000 subscribers. 


Copper nails estimated to be 5000 years old were excavated on 
the site of the ancient Sumerian city of Kish in Mesoputamia. They 
were from an old wheel estimated to belong to the veriod between 
3200 and 3000 B.C. Although buried 45 feet beneath the ground for 
some fifty centuries and exposed to the dampness of earth all the 
time, they were in spendid condition. 


Copper was the first metal man learned to convert into useful 
forms, to supply his simple needs of primitive life. Today the 
electrical industry alone consumes over 800,000,900 pounds of copper 
every year and experts tell us that the market for copper is still in 
an infant age. 


The familiar American “nickel” or 5-cent piece, actually contains 
three times as much copper as nickel. Nearly three million pounds 
of copper are used annually in minting United States coin, including 
gold and silver pieces. The penny or “copper” is really made of 
bronze, containing 95% copper and 5% tin and zino. 
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Technical Advisor For 
September Issue 
G. B. HOGABOOM, Jr. 


Consultant in Electroplating 
and Metal Finishing. 
Newark, N. J. 


Silver Strip Solution 


(). | am taking the liberty of sending you 
some crystals that are from a silver strip 
solution composed of one pound of sodium 
cyanide and one-half pound caustic soda 
to the gallon. 

These crystals have been depositing on the 
steel sheets used as anodes. The solution 
appears to be heavily loaded with them 
also. 

How is the best way to reduce the 
solution so it could be shipped to a refiner 
for recovering of the silver. I mean by that 
the solution is now too bulky to ship. Would 
evaporating it be all right? 


\. The crystals have been tested and 
appear to be primarily sodium ferrocyanide. 
This occurs from iron getting into the strip 
solution. Iron ordinarily would not be 
attacked by a strip of the formula you have, 
but if chloride is accidentally introduced, 
iron will be taken into solution and form 
the ferrocyanide crystals. 

When sending material to the refiner it is 
preferably all in one state, that is, either 
all liquid or all solid. In this way no losses 
will occur when containers are emptied, 
and also sampling of the material can be 
done with better assurance of uniformity. 


An all solid mass would be preferable 
from the shipping standpoint. Evaporation 
of the solution is therefore necessary. Allow- 
ing natural airdrying is simplest. Crystals 
can be removed as they are formed to keep 
the surface of the remaining liquid open. 
Any small liquid residue that is unduly long 
in evaporating can be taken up in sawdust. 

If the amount of material is large, it 
should be mixed thoroughly and samples 
retained so that your own determination of 
its value may be made if necessary.— 


G. B. H. Jr. 


Silver Depositing on Steel Tank 


Q. We recently obtained a new steel tank 
for our silver strike solution and find that 
silver is depositing on the sides and bottom 
of the tank. The amount of deposition is 
considerable as we find that the amount of 
metal in the solution is now about 0.1 oz./- 
gal. while it originally was % oz./gal. and 
we have not used the tank enough to ac- 
count for such a drop in the metal content. 
The tank was cleaned out well and the 
scale pickled off before being put into use. 
The silver deposited on the sides can be 
taken off in sheets. 

A. Steel tanks are satisfactory for silver 
cyanide solutions provided the black mill 
scale is left on the steel. Your trouble is due 
to having pickled off this scale and exposing 
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the clean iron beneath. The potential between 
this and the silver anodes hanging in the 
solution, can be as much as % of a volt 
(with generator cut off). This means that 
silver is being deposited on the tank, as 
though it were a piece of work at 4 volt 
pressure. This condition exists 24 hours per 
day and, therefore, the silver will gradually 
all be plated out of solution. 

The deposition of silver will take place 
even behind glass plates that may be used 
to line the tank and this methods is, there- 
fore, not effective in overcoming your trouble. 
Probably the best thing to do would be to 
have the tank rubber lined, specifying a 
rubber suitable for silver cyanide solutions. 
A cheaper but less satisfactory remedy is 
painting the tank with asphalt or other 
resistant type paints. The adherence of 
such coatings is not always good, especially 
on metal that may have traces of alkali on 
the surface. To eliminate this last condi- 
tion, if you decide to paint, after removing 
the silver solution and rinsing out well with 
water, fill the tank with a weak solution of 
acetic acid and allow to stand a few hours. 
Then rinse out well and try the surface be- 
fore painting. 

Deposition on the tank can also occur in 
cases where the scale has been left on, where 
the anodes are placed too close to the side 
of the tank, and a high voltage is used 
(as in a strike). This is due to the plating 
current partially going into the tank and 
traveling around and up to the work. This 
can be stopped by placing the anodes farther 
away from the side of the tank, or placing 
14” wire glass between the line of anodes 
and the tank.—G. B. H., Jr. 


Dark Nickel Deposit 


Q. We are sending you a sample of our 
nickel solution for analysis inasmuch as the 
nickel deposits from these solutions have 
suddenly become dark or smutty. The bath 
contains 200 gal. of solution made of double 
nickel salts with single nickel salts. We are 
using 99+ depolarized anodes. 

A. Your nickel solution shows the fol- 
lowing analysis: 


3.4 0z./gal. 
Chloride, as ammonium 

chloride > 
pH . 5.9 


As far as the above constituents are con- 
cerned, your solution is not in bad condi- 
tion. The ammonium chloride and_ boric 
acid can be brought up to 3 and 4 oz./gal., 
respectively. 

The dark smutty deposit can be caused by 
contamination of the solution with metals, 
such as zinc, copper, lead, excess cadmium, 
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and organic materials. An article on this 
subject by W. R. Meyer appeared in the 
July, 1941 issue of Metal Finishing 

We suggest you clean out the tank, and 
then electrolyze the solution at a low eur 
rent density which will plate out most metal 
lic impurities. Also check on the curren 
conditions, as you may now have excessive 
current which is causing burning. 


—G. B. H., Jr. 


Faulty Silver Solution 

Q. We are sending you a silver strike 
solution and also two sample forks. You will 
notice on the plated sample, the deposit is 
very streaky and it is difficult to buff the de- 
posit without removing a great portion of the 
silver. We have had similar trouble in the 
past and believe that the difficulty is in the 
strike solution because the trouble dis- 
appeared as soon as a new strike solution 
was made. We would appreciate your 
examining the strike solution sent you, 
to tell us whether this solution is the cause 
of our difficulties. 

A. Your solution showed the following: 

Silver 0.21 tr. oz./gal. 

Free sodium cyanide 9.7 av. oz./gal. 

An examination of the forks sent with 
the sample of solution shows that the 
deposit is granular, and would be difficult 
to color up, as you state. Several causes for 
such trouble may be found. It is suggested 
you examine the following: 

Coarse crystal structure of the base metal 
due to incorrect annealing. 

Strapping operation, in polishing between 
the tines, is causing overheating and oxida- 
tion of the metal which is not completely 
removed by acid pickling before plating. 

The strike solution builds up in carbon- 
ates. The analysis of your solution as given 
above shows the free cyanide to be all 
right, but the silver is slightly low. Up to 
% oz./gal. of silver is generally run. High 


carbonate content will cause granular de- 


posits. It is suggested you follow the 
carbonate formation in the strike as it !5 
operated. 


When the carbonate has built up in the 
strike to a point where it is affecting the 
character of the deposit, the old strike can 
be set one side for recovering of the silver, 
or if metallic impurities in it have not built 
up, the old strike can be put in to the 
plating solution. Then a_ portion of 
plating solution is taken of sufficient quan 
tity so that when diluted to fill the strike 
tank, sufficient silver will be present in te 
strike. Then add sodium cyanide require? 
This practice will add carbonate to 
plating solution, but is not serious if as 1s ! 
case in many plants, the drag-out 
solution is sufficient to hold the carbons 
below 6 or 8 oz./gal. 
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LECTED ABSTRACTS ON PLATING—FINISHING—RUST PROOFING—LACQUERING 


Corrosion Inhibitor 


U. S. Pat. 2,243,853. J. B. Castner, as- 
signor to E. I. duPont de Nemours and Co., 
lune 3, 1941. The method of imparting cor- 
rosion resistance to steel and preventing 
discoloration which comprises treatment with 
, mineral acid, removal and washing and 
treatment with an aqueous solution of an 
rganic nitrite which is allowed to dry on. 
Example: 

Sodium nitrite 0.1-3.0% 

Temperature may be room or elevated. 
Also may use barium nitrite or calcium 
nitrite. Immersion period is a few minutes. 


Corrosion Prevention 


U. S. Pat. 2,244,740. R. R. Tanner, June 
10, 1941. Treatment of ferrous metals to in- 
crease paint adhesion which comprises sub- 
‘ection to an aqueous solution of ammonium 
acid fluoride and drying same upon the 
surfaces. Also may include a wetting agent 
having a sodium lauryl sulfate base. 
Example: 


\mmonium acid fluoride 15% 
Duponol WA paste 1% 


Sprayed at room temperature and dried 
in oven for 2 min. at 300° F. or 10 min. at 
150° F. 

Example: 
Ammonium acid fluoride 5% 

Dried at room temperature. 


Cleaning Composition 


U.S. Pat, 2,245,052. P. A. Salz, June 10, 
1941. A liquid cleaner which is non-in- 
flammable, odorless and inexpensive and is 
applied with a cloth or preferably with a 
brush, followed by a water rinse or wash, 
end containing approximately the following: 


Water “Ss 94% by volume 
Unalic ......... 556% by weight 
Potassium chromate © 
Glycerine . 49% by volume 
Electroforming 


U. S. Pat. 2,246,380. E. O. Norris, as- 
tignor to Edward O. Norris, Inc., June 17, 
1941. A process of making a reinforced 
metallic sereen which comprises the steps 
' forming a metallic matrix having a sur- 
face thereof dotted with electric insulation 
material, grooving said surface to form 
isolated lands, each land including a multi- 
of such insulation dots, electro- 
depositing nickel on the matrix to produce 
a thin nickel sheet with apertures therein at 
said dots and with channel webs formed in 
said grooves, electrodepositing a layer of 
on said apertured sheet and said 
webs, applying a coating of electric 


copper 


chant t 


insulation on said layer over said lands but 
not over said channel webs, removing said 
insulation, and etching to remove all of the 
copper except narrow portions thereof con- 
necting the ribs to said sheet. 


Etching Zine 


U. S. Pat. 2,245,219. A. Murray, assignor 
to Eastman Kodak Co., June 10, 1941. An 


etching solution for zine consisting of: 


Copper sulfate 10-25% by wt. 


Sodium acid sulfate a | 
Wetting agent 0.005% “ “ 


Example: 
20% by weight copper sulfate solution 95 ce. 


35% by weight niter cake solution 5 Ce. 
Wetting agent Trace 


Zine Plating 


U. S. Pat. 2 245,086. J. L. Bray and F. R. 
Morral, assignors to Purdue Research Foun- 
dation, June 10, 1941. Fine grain ductile 
zinc deposits are produced from an acid 
zinc sulfate solution containing a catalyst 
consisting of an unsubstituted amine. 
Example: 


Zine ... 100-200 g./I. 

Free sulfuric acid  0.01-2.0% 

25% by weight solu- 
tionoftrimethylamine 0.000025-0.005 cc./I. 
Cc. B. 350-2,000 amperes per sq. ft. 


Cleaning Composition 


U. S. Pat. 2,250.379. C. Johnson, July 22, 
1941. A cleaning composition in the form 
of a substantially dry product capable of 
releasing a substantial quantity of available 
hydrogen chloride when admixed with water, 
comprising the reaction product of urea 
sulfate and a sufficient quantity of a water- 
soluble metallic chloride to form urea 
chloride and the sulfate of the cation of such 
reactant chloride with said urea sulfate. 


Metal Polishing Apparatus 


U. S. Pat. 2,248,503. F. J. Kampmeier 
and H. W. Jacobson, assignors to The In- 
gersoll Milling Machine Co., July 8, 1941. 
A machine comprising in combination, means 
for melting and maintaining a body com- 
pound in a free flowing state, a pad of porous 
material such as felt, means for supplying 
liquid polishing compound from said body 
to said pad, an abrasive polishing wheel, and 
means for moving a succession of work pieces 
sequentially past said pad to wipe a coating 
of polishing compound thereon then 
past said polishing wheel for buffing the 
same, said pad and wheel being spaced to 
permit congealing of the coating on each 
work piece prior to engagement with said 
wheel. 
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Corrosion Prevention 


U. S. Pat. 2,244,526. C. J. MacKay 
(Canada), assignor to Rust Proofing Co. 
of Canada, Ltd. (Canada), June 3, 1941. A 
process of coating articles of iron, copper 
and aluminum and their alloys to form a 
rust and corrosion resistant film, compris- 
ing subjection to a molten mixture of an 
alkali metal nitrate, an alkali metal hydrox- 
ide and manganese dioxide followed by 
neutralization and finishing or fixing in an 
aqueous solution of a coloring and sealing 
medium. 

Example: First Bath, for lron and Alloys: 
Sodium or potassium nitrate, phosphate 

or carbonate 66% or more 
Sodium or potassium hydroxide 34% or less 
First Bath, for Copper Alloys and Aluminum: 


Sodium or potassium nitrate 50% 
Sodium or potassium hydroxide 50% 


The addition of 1-2% manganese dioxide 
to either bath improves the fluidity and acts 
as a flux. Crystal copper sulfate in the 
same amount also has a stabilizing effect. 
Temperature is from 500-900° F., preferably 
700-900° F. 

Example: Neutralizer Bath: 

1-2% hydrochloric acid or up to 5% of 
either sulfuric acid or oxalic acid at 160° F. 
A preferable solution is 4 0z./gal. of iron 
sulfate which not only neutralizes but 
darkens the color. 

Example: Finishing Solution: 

4 oz. to one Imperial gallon of iron sul- 
fate, crystalline haematoxylin, water soluble 
nigrosine, tannic acid or logwood chips. 


Examples: First Bath: 


No. No. No. No. No. No. 
l 2 3 : § © 


Potassium nitrate Ll 5 1 - 65 50 
Sodium hydroxide 2S @ 
Trisodium phos- 

phate - — 
Potassium carbon- 

ate 


May add 0.5-109% of manganese dioxide « 
copper sulfate. 


= 


Porcelain Enamel 


U. S. Pat, 2.250457. M. J. Bahnsen & 
Ek. E. Bryant, assignors to Ferro Enamel 
Corp., July 29, 1941. The method of making 
a porcelain enamel article having an opaque 
coating which comprises smelting an anti- 
mony-free raw batch mixture of fusible 
enamel ingredients to form a relatively fluid 
melt containing phosphorus in an amount 
equal to about 2% to 3% of phosphorus 
pentoxide, zirconium oxide in an amount 
equal to about 11% to 14%, milling a slip 
containing said frit, coating the ware, and 
burning to form said opaque surface. 
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NEW PROCESSES, MATERIALS AND EQUIPMENT FOR THE METAL INDUSTRY : 


New Immersion Tin Finish for 
Copper and Brass Surfaces 


The Alrose Chemical Co., Providence, R. L, 
announces “Bon White,” a new immersion 
tin finish, applicable to all copper and brass 
surfaces. This finish can be applied in ten 
seconds and can, in many instances, replace 
slow boiling methods of tin plating. 

“Bon White” solution is prepared by dis- 
solving sixteen ounces of sodium cyanide 
and six ounces of Bon White paste in one 
gallon of boiling water. When cooled to 
room temperature, no further heat is neces- 
sary and no adjustment is required, as the 
material is completely plated from the solu- 
tion. The life of the solution depends on 
the production volume. Enamel and glass 
containers are used and the work can be 
handled in baskets or on wire. It is stated 
to be inexpensive, a highly effective finish 
and, being pure tin, offers considerable tar- 
nish resistance. This new finish has already 
found wide acceptance in many industries. 


New Tumbling Equipment for 
Machine Gun Parts 


\ new Mercil type of equipment for tum- 
bling or cutting-down machine gun parts is 
offered by Hanson-Van Winkle-Munning 
Company, Matawan, N. J. Before these 
machines were developed, the burrs on the 
machine gun parts were removed by filing 
by hand. This barrel gives a much better 
finished product than does hand filing. 

The units are built along the same lines 
as the Mercil oblique barrels using 4% HP, 
totally enclosed ball bearing motors, direct 
connected to a worm and worm gear reduc- 
ing unit. The slow speed shaft on the worm 
gear revolves the cast iron bottle-necked 
barrels. Timken bearings are used through- 
out. 

The cast iron barrels are octagon shaped, 
13,” deep with 5! hg opening at the top and 


approximately 9'2” across the flats, The 


cylinders are raised and lowered by means 
of a lever 


Tumbling equipment for machine gun parts. 
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Directly under the cylinders is a sump 
tank or drain tank and also a_ perforated 
tray or basket. The operator unloads the 
centents of the cylinders into this tray and 
then flushes it out with a hose, the water 
and residue going into the sump tank di- 
rectly underneath. These tanks have a 2” 
drain in the center which is connected to 
the sewer. 

The small machine parts which are proc- 
essed are run with silica sand and oil, from 
two to four hours depending on the size of 
the load and the size of the pieces from 
which the burrs are to be removed. 

These units can be built in single or mul- 
tiple type. 


Gas Carburizing Furnace 


The Lithium Corp., Raymond-Commerce 
Bldg., Newark, N. J., have developed a 
new atmosphere furnace, known as “Lith- 
carb”, embodying the use of a “Lithco” 
compound, which it is claimed completely 
neutralizes sealing and decarburizing  re- 
actions and provides fast, bright gas car- 
burizing without scale, soot or tar forma- 
tions. Because reversible reactions of the 
carburizing cycle are eliminated in this 
process, steels will take on carbon continu- 
ously. Thus carburizing time is now re- 
duced to only one-third of the time neces- 
sary with other methods. 


Part at left ordinary gas-carburized. Part at 
right carburized in Lithocarb furnace. 


The attached unretouched photograph 
shows two identical steel parts. The part 
at the left, an ordinary  gas-carburized 
part, was treated for eight hours. The part 
a the right was treated for only three 
hours in the Lithearb atmosphere furnace; 
beth have 0.045” total: depth of case. 

No sand-blasting or other handling opera- 
tions are necessary for final finishing. 
Literature on this furnace will be sent to 
all those interested. 


Air Filtration for Telephone 
Exchange 
In order to combat the adverse effect of 


common air-borne gases upon the proper 
functioning of automatic telephone equip- 
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ment, the Bell Telephone System is install. 
ing Dorex Adsorbers in the Brandywine hrs! 
Telephone Exchange at Braddock, Pa. The 
equipment is being supplied by the Dorex 
division of the W. B. Connor Engineering 
Corp. 

Loss in transmission and amplification 


to 


efficiency had been traced to the tarnishing 
of the silver contactors of the automatic fun 
selectors. This staining, common to what me 
happens to household silverware, is a film 0 
deposit caused by minute quantities of cer. Phi 
tain gases, particularly sulphur dioxide, en- par 
trained in the air coming in contact with the 1 
metal. unl 


Professional 
Directory 


G. B. HOGABOOM, JR. & CO. 
Consulting Chemical Engineers 


Solution analysis, plant design, process de 
velopment. Testing of deposi positi 
thickness, porosity, salt spray. 


352 Mulberry St. Newark, N. J. 


Any plating solution analyzed for $1. 
Reagent solutions for analyzing avail- 
able. Our representative will call on 
request. 


Platers’ Laboratory Service 
P. O. Box 59, Elizabeth, N. J. 


Platers Technical Service Co. 

Electroplating and Chemical Engineers 
Complete services, including solution analy- ” 
ses, process development and deposit tests. tr 
S. C. Taormina : Tech. Director 


Dr. C. B. F. Young Tech. Advisor a 
Dr. G. Amorosi eee Engr. Advisor M 
(Professional Engineer) th 


59 E. 4th St., N. Y. C. ORchard 4-1778 


Metal Finishing—Rust Protection 
Analysis — Testing — Consultation : 
Process Development—Trouble d 
Shooting 

Write for Descriptive Circular Without 
Obligation 0 
Technical Service Bureau, Inc. h 
Consulting Chemists & Engineers h 


6803 No. Clark St. Chicago, Ill. 


Joseph B. Kushner, Ch.E. t 
Metal Finishing Consultant 
Plating plants streamlined for ‘ 

defense work. 


114 E. 32nd St, N. Y. 
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\fter extensive research by the Bell Tele- 


shone Laboratories with substitute alloys, 
wir filtration, dehumidification and chem- 
ical inhibiting agents, it was found that the 


most effective cure was promised by the ex- 
traction { the gaseous impurities from the 
ir by means of solid adsorbents. These 
vail like gigantic gas masks which guard 
che air that is “breathed” by the Exchange’s 
yentilating system. 

Because of its importance to the improve- 
nent of telephone service, the results of the 
frst application of Dorex Adsorbers to an 
automatic exchange will be keenly observed. 


Electric Salt Bath Furnaces 
Now Fully Mechanized 


Completely conveyorized electric salt bath 
fuynaces of a unique type are now being 
made and installed in key defense industries, 
according to the Ajax Electric Company, 
Philadelphia division of Ajax Metal Com- 
pany. 

The illustration shows such a mechanized 
unit in operation. It is used for case hard- 
ering alloy steel parts in a Mid-west auto- 
motive plant. Deseribed as a 90 KW furnace, 
heating an activated cyanide to produce case 
lepths from .001” to .050”, it is equipped 
with a slotted cover to keep down loss of 
heat by radiation. 


Mechanized electric salt bath. 


Larger units of this mechanized type are 
made for all heat-treat operations from 300 
to 2400 degrees, including simultaneous braz- 
ing and carburizing, tempering, hardening 
the new molybdenum high-speed steel tools, 
annealing, brazing, and heating for forging. 
Many hundreds are speeding the work of 
these key metal-treating processes just now. 

Guided by the overhead conveyor screw 
as shown, steel parts submerged in the bath 
revel through at a controllable speed for 
the duration of their heat-treating period, 
during which high temperatures are held 
virtually constant to within a few degrees. 
Technically, (jax furnaces are said to be 
o: the “resistance type” because the molten 
heat-treating salt is itself the conductor 
heated by its own resistance to an electric 
trent. However, the operation of this fur- 
uvolves hidden forces which make it 

resting and unique. 


salt within a small area between 
Pe rs of electrodes is in fact the only heating 
elem \ step-down transformer (near the 
ont 
(ro! panel and pyrometers) supplies a 
mg perage current at 5 to 25 volts a.c. 
Cur ' 


between the electrodes produces 


WHY ASK THE INDULGENCE 
OF YOUR CUSTOMERS? 


Prepare For The Continuity Of Service By Taking 
Advantage Of The Ample Supply Of 


HARRISON’S POLISHING COMPOUNDS 


TRADE MARK REGISTERED 


Faster—More Efficient—Better Finish—Uniformity 


4A symbolizes these four features which you require for high speed polishing, 
mirror finishing of all kinds of steel, including stainless steel, carbon steels and 
hard-to-buff alloys. Use it on any kind of a wheel, soft, medium or hard. 


CEMENT AND THINNER 


NO WORRY ABOUT GLUE SHORTAGE WITH 4A CEMENT AND THINNER. Polishing 
wheels are free cutting, long lasting and economical when set up with 4A Cement. 


Tell us your problem and samples of compound or cement will be sent. 


HARRISON and COMPANY 


Haverhill, Mass. 


ADEQUATE RESERVES READY FOR PROMPT SHIPMENT 


a powerful electromotive field in the bath. 
It is invisible, of course, yet it pulls the salt 
downward like a swirling vortex, causing the 
visible, continuous stirring action character- 
istic of these furnaces. 

Heat is thus dispersed evenly throughout 
the molten bath to give steady temperatures 
impossible to equal with precision by any 
other means. 


Are Welder for Aircraft 
Production 


Hobart Brothers Company, Troy, Ohio, 
has introduced a_ specially designed are 
welder for aircraft construction purposes 
with the trade name “Aircraft Special.” 
Although it embodies the same design and 
operating speed (only 1750 rpm) as other 
Hobart Multi-Range Are Welders, it has 
been modified to give the “quick, hot start” 
so necessary to success in welding light gage 
alloy tubular members in airplane construc- 
tion. It also provides a lower range of weld- 
ing current specified from 10 to 150 am- 
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peres at normal welding voltage. 
Characteristics of this machine are said 
to be ideal for the welding of all light gage 
metals that are weldable by the electric are 
especially, the welding of X-4130 chrome 
molybdenum steel aircraft engine 
mounts. This type of welder has also been 
used with extraordinary success in a large 
ship yard where stainless steel trimming 


Arc welder for aircraft production. 
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Announced four months ago, the timely 
value of Unichrome “Air Dry” Rack 
Coating continues to make news in the 
plating industry. Enthusiastic users 
adopt Unichrome “Air Dry” as stand- 
ard procedure after a trial application 
—because of its convenient and extra 
service-life features. 


No dipping or force drying is necessary 
—you can produce the toughest, most 
resistant coating you ever saw, right 
in your own shop. Shipping containers 
can be used for dipping. The material 
is applied and dried at room tem- 
perature. 


Here are the seven big time- and 
money-saving advantages at a glance: 


INSOLUBLE—withstands hot cleaners 
and all plating solutions. 


SAFE—<contains no ingredients harmful 
to plating sclutions. 


TOUGH—withstands wear and tear of 
handling. 


SAVE 
PLATERS TIME! 


RACK COATING 


Stands up longer 
—needs less frequent 
recoating 


FLEXIBLE—withstands repeated flex. 
ing and bending. 

DURABLE—reduces the need for re- 
coating. 

CONVENIENT—any part crn 
patched without recoating the entire 
rack. 

EASILY APPLIED—dipping is done 
in the container in which it is ship- 


ped—the material dries at room tem- 
perature, 


UNITED 
CHROMIUM 


INCORPORATED 


51 East 42nd Street, New York, N.Y. 
2751 E. Jefferson Ave., Detroit, Mich. 
Waterbury, Conn. 


*Trade Mark C3 
Reg. U.S. Pat. 


bands only 0.030” in thickness were welded 
during installation of several ship’s galley 
equipment. 

The “Aircraft Special” welds especially 
well with coated electrodes of 1/32” to 5/32” 
size, without burning through, and with 
steady progress along the seam due to the 
“soft arc” that “hangs on” even under low 
current conditions. Dual control of welding 
current and open circuit voltage enables the 
operator to select exactly the right  volt- 
ampere combination for each job. Remote 
control, standard equipment, makes it pos- 
sible for the operator to make slight heat 
adjustments after the “hot start’ without 
return to welding machine. 

The new welder is the Hobart Multi-Range 
type with four laminated main poles and 
four interpoles. The machine is only 2844” 
high and 17” wide (overall measurements 
for stationary model). 

“Aircraft Special” is a standard produc- 
tion Hobart product that is furnished with 
convenient links for voltage changeover from 
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220 to 440 volts or vice versa. Machine is 
also supplied for 550 volts and special volt- 
ages. Models are available either stationary 
or portable. Portable models are obtainable 
with steel wheels, or balloon or hard rubber 
tires. 


Metal Treating Material 


Metal articles finished by oxidation proc- 
esses, phosphate treatment, etc., are said to 
be rendered lustrous and resistant to corro- 
sion by immersion in a solution of “Hydro- 
wax Liquid N Light.” 

In general, the Hydrowax Liquid N Light 
may be diluted to the extent of one part 
of Hydrowax to three parts of water, for 
the treatment. If unusually high resistance 
to atmospheric corrosion is desirable, the 
Hydrowax Liquid N Light may be used 
without dilution. 

This treatment is particularly useful for 
the improvement of luster after coloring by 
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the black oxidizing processes or {o, other 
oxide films. The use of Hydrowax Liquid N 
Light is of particular interest at | 


time, 
since the metal shortage has created an un- 
usual demand for highly efficient naterials 
which may be applied to improve surface 


luster and impart corrosion resistance. 
Further information can be obtained from 

the manufacturers, the Glyco Products (po 

Inc., 230 King St., Brooklyn, N. 


New Flexible Type Filter 


The “Seitz Flexmaster” (patents pend. 
ing) is an entirely new type of filter, ae- 
cording to the American Seitz Filter (Cor. 
poration, of Paterson, N. J. It combines 
sheet and alluvial filtration in the same run, 
combines any kind of media, is the only 
filter that turns from horizontal loading 
position to vertical operating position. 

Chief advantage of this new arrangement 
is prevention of collapse of the filtering 
layers, however short the run, since these 
layers top each other during operation, so 
that they are held intact both by gravity 
and the pressure of the liquid above. 

Another exclusive feature is that the filter 
can be drained dry by a quick shot of com- 
pressed air to completely recover the resi- 
dual filtrate—and this is accomplished, even 
though every inch of filtering surface 
used during the entire run. 

Important also is the advantage of direc! 
dual filtration when it is required. The 
unfiltered liquid flows directly through tw 
joined filtering media, such as diatomaceous 
earth deposited on a filter sheet. Rough 
and_ polish filtration are thus combined, 
with an unlimited choice of media. 

The filter is balanced on an axis in a 
sturdy stand, swings easily, and locks in 
either horiontal or vertical position. Load 
ing of the filter is started in horizontal 
position-—plates are slid apart—sheet, filter 
paper, cloth, ete., 
over two sleeves that connect the discharge 


are slipped and aligned 


channels of the plates—and the entire unil 
is solidly fastened. 

The filter is then swiveled into vertical 
Feed and discharge lines are connected 
securely (hand tight) with two special 
unions. Setting now begins by using 4 
pump and mixing tank and _ recirculating 
the filter aid, such as diatomaceous earth, 
asbestos, ete., until the precoat is deposited 
on the back-up sheet, paper, cloth or 
screen. The run begins with the manipula- 
tion of the valves. 

The filter has two end plates, one mov- 
able, the other fixed. Each is a filtering 
surface. Inbetween come the double-acting 
plates. When the plates are in horizontal, 
the top of the plate acts as a discharge 
chamber, and the bottom acts as a feed 
chamber with the media between. They 
are screened on one side. 


Two feed channels and two discharge 
channels run inside of the plates. The 
filtering sheet has four holes to corres} nd 
with these channels. No washers a! es- 
sary. The sleeves, connecting the irge 
channels, serve as supporting rods the 
sheets and prevent washing away ter- 
ing fibers around the channel ed Be- 
cause plate surfaces are so accurat ma- 
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Tilting type filter press. 


hined and ample sealing pressure can be 
ipplied, no dripping can occur if the plates 
ure properly tightened. 
Whenever leakage happens, due to insuff- 
ient clamping, it is instantly discovered 
ind the plates tightened immediately. 
Cleaning is quick and easy. The filter 
tilted back to horizontal, the plates 
parted, and the spent layers are stripped 
nto the drip pan which is supplied with 
filter. No time is wasted in lifting 
ach plate out separately, cleaning, and 
later re-assembling. 
[he Seitz Flexmaster can be constructed 
any material for specific operating re- 
juirements—tinned bronze, iron, stainless 
steel, monel, nickel, ete. Stand and base 
are cast iron or welded steel. 
The plates are 16” and 24” square. Maxi- 
mum number is 20. Standard plates hold 
‘2" thick filter layers, but special plates 
an be had for 1”, 1144” and 2” filter 
ayers. Flow rates depend of course on 
varying factors. Further information may be 
bad by writing to American Seitz Filters 


Paterson, N. 


Manufacturers’ 
Literature 


Brazing Alloys 


Handy and Harman, 82 Fulton Street, 
New York, N. Y.. have just published their 
bulletin No. 12 on “Sil-Fos” and “Easy-Flo” 
which are low temperature brazing alloys. 

Photographs illustrate properties of joints 
welded with these alloys and various appli- 
‘ations are also illustrated and described. 

Physical data on the strength of welded 
“mts are given and various types of good 
and bad methods of joining are shown by 
means of drawings. Other valuable informa- 
tion relating to brazing are given. 
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priority lists. 


plating work is assured. 


HOW TO SAVE 
PLATING METALS 


Surfaces coated with Miccro-Supreme Stop-Off Lacquers 
and Miccrolite will not accumulate plating metals. In to- 
day's Defense Program, that means a minimum waste of 
materials which rate at the top on every plating plant's 


When “Miccro” materials are applied, they provide a uniform and 
effective protective coating over every portion of the surface to be 
covered. They resist all acids and plating solutions, alkali cleaners, 
petroleum spirits and degreasing solvents. As a result, even when 
coated plating racks are run through a complete cycle of degreasing, 
washing and plating, the coating remains intact and there is no ex- 
posed metal on which valuable plating metals can pile up. 


In addition, Miccro Supreme Stop-Off Lacquers and Miccrolite pro- 
vide qualities which contribute to uninterrupted plating production. 
Racks can be coated one day and used the next. If a rack should 
become damaged in process, 
damaged section with the patch becoming an integral part of the 
entire coating. When the Stop-Off Lacquers are used for making 
parts for hard chrome plating, rapid air-drying reduces time between 
coating and preparation for plating to a minimum .. . 
con be removed quickly and easily 


WRITE FOR FULL INFORMATION ON THE PROTECTIVE 
COATINGS THAT ARE “MADE TO ORDER” FOR TODAY’S 
PLATING PRODUCTION 


Mm: Developed and Manufactured by Experienced Platers 


cro STOP-OFF LACQUERS 


it is only necessary to touch up the 


the lacquer 
and extremely accurate 


MICCROLITE 


MICHIGAN CHROME & CHEMICAL CO. 


6348 EAST JEFFERSON _ 


DETROIT, MICHIGAN | 


Drawing Lubricants 


The Magnus Chemical Co., Inc., Gar- 
wood, N. J. have just issued a 4-page bul- 
letin entitled “Magnus Drawing  Lubri- 
cants.” The bulletin discusses the qualities 
that should be sought in a drawing lubri- 
cant—qualities that insure smooth, bright 
finish, longer die life and greater pound- 
age of wire per die. 

Under the heading of “Dry Drawing”, 
the bulletin discusses the drawing of steel 
wire, medium and low carbon, high carbon 
and stainless steel wire, and high speed 
continuous drawing of low carbon steel. 
The section devoted to wet drawing covers 
the drawing of steel, bronze, and _ brass 
wire, fine monel and stainless steel wire 
and fine steel, copper, brass and bronze 
wire. Another section describes materials 
for grease drawing of wire. There are also 
separate sections on wire coating, wire 
cleaning, and rust protection. 

The bulletin should prove to be of value 


1941 


to all those concerned with drawing of all 
types of wire. 


Platers and Polishers Handbook 


The Puritan Manufacturing Company, 
Waterbury, Conn., producers of buffing, pol- 
ishing and cleaning compositions, have is- 
sued their new “Puritan Handbook.” 

This handbook gives information on trip- 
oli and other buffing compositions as well 
as the story of metal cleaning processes. 
Various cleaners made by the company are 
listed and described and the handbook con- 
tains a wealth of information on chemical 
engineering data and chemical tables. Group 
photographs of the company’s products are 
shown. 

Special attention is given to the company’s 
pre-saponified “Wonderbar” composition. 


New Valve Catalog 


A new comprehensive catalog has just 
been issued by Hills-McCanna Company on 
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the subject of “Diaphragm Type” valves. 
This catalog illustrates and explains the out- 
standing features of the valve . . . how the 
working parts are isolated from the thru-put 
avoiding corrosion troubles, together with 
other factual data and specifications, includ- 
ing a complete list of service recommenda- 
tions. Copies of same can be obtained by 
addressing the manufacturer at 3025 N. 
Western Ave., Chicago. 


New Books 


Engineering Encyclopedia. Edited by 
Franklin D. Jones. Two volumes. Published 
by the Industrial Press, New York City. 
Size 9%" x 6%"; 1431 pages. Price $8.00. 

This is a condensed encyclopedia giving 
the most essential facts about 4500 impor- 
tant engineering subjects. This is not a 
dictionary type of reference book. Descrip- 


tions or discussions of the terms defined in 
some cases occupy over a page in the book. 
Illustrations are used in some cases to 
illustrate the written discussion. 

Terms in various engineering sciences, 
mathematics, chemistry and physics are de- 
fined. In addition, terms used in the ma- 
chine shop are given considerable treat- 
ment. 


This book should be of value to engineers, 
mechanics, chemists and should find a valu- 
able place in technical schools, industrial 
plants and public libraries. 


Vetal Processing. By Orlan William 
Boston. Published by John Wiley & Sons, 
Inc., New York. Size 6” x 9”; 615 pages. 
Price $5.00. 

This book is designed as a college textbook 
but it is adaptable also for short and indus- 
trial courses. It should also be of use to 
production, tool and designing engineers, 
superintendents, foremen and draftsmen. The 
introductory chapter discusses the materials 


cleaning because — 


You don’t have to be an expert to get results with 
them. We gear them to your job. 


COWLES METAL CLEANERS will speed up your metal 


cleaning because — 


They are anhydrous — concentrated — packed full of 


cleaning power. 


Find out why 


get you out of trouble and 
keep you out of trouble 


COWLES METAL CLEANERS wit! simp/ify your metal 


will 


COWLES DETERGENT CO. 


CLEVELAND, OHIO 


Name 
( ompany 


Street and No 


City 
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THE COWLES DETERGENT CO., Metal Cleaner Department, 7016 Euclid Ave., Cleveland, Ohio 
Send me a set of Cowles Metal Cleaning TIPS 


State 


used in metal processing and th 


iachine 
shop is described. Separate chapters are 
used to discuss the construction ay, opera- 
tion of such working tools as lathes shapers, 
planers, milling machines, sawing machines 
broaching machines, presses and othe; form. 


ing machines. 

Nomenclature of tools, tool classification 
and tool materials are all discussed at length, 
Other pertinent factors in metal working, 
such as cutting fluids, grinding, polishing, 
buffing, honing and lapping are dealt with 
Automatic machinery, such as turret lathes 
and screw machines are treated. A chapter is 
devoted to measuring and gaging and another 
to accounting and costs. 

The book is well illustrated with photo. 
graphs and drawings to illustrate the opera. 
tion and construction of the machines de- 


scribed. 


Aerosphere. 1941. Edited by Glenn D. 
Angle. Published by Aircraft Publications, 
370 ~Lexington Ave., New York. Size 
9” x 12”; 900 pages. Price $10.00. 

This excellent catalog describes modern 
aircraft and aircraft engines of the United 
States and foreign countries. In addition, it 
contains aircraft statistics and a_ buyers’ 
guide. The inside covers contain war plane 
markings, in color, of the various nations 
of the world. 

Almost all of the airplanes discussed are 
illustrated. Descriptions of the various 
models contain specifications, construction, 
standard equipment, instruments, perform- 
ance and engine. The arrangement is alpha 
betical. The illustrations are large and clear 
and usually the airplane is photographed at 
an angle to view the entire constructional 
outline. Modern aircraft engines of the 
United States and other countries of the 
world are treated similar to airplanes. The 
engines are either shown in photograph or 
in sectional drawing. The principal specif 
cations of modern aircraft engines of the 
United States, European nations and Japan 
are tabulated. 

The development of the airplane from 
1918 to date is shown by means of photo 
graphs of standard models. Various type 
airplanes for special war work are shown. 
These include attack, pursuit, bombard 
ment, observation, cargo and training planes 
Special treatment is given to the fighting 
planes of the United States Navy and to 
Coast Guard Aviation. 

Official World air records are outlined tor 
airplanes, gliders, balloons and autogyros 
and other types of heavier-than-air crv't. 

Lack of space does not permit complet 
enumeration of the many valuable features 
in the book. A buyers’ directory 1s 10 luded 
and the various airports in the United >!ates 
are listed. This valuable and comprehensive 
book of 900 pages should be of great value 
to many engaged in the airplane industry and 
interested in airplane development 


The Platers’ Handbook—Published R 
Cruickshank Ltd., Camden St., Birming 
ham 1, England. Price 2 shillings pe™e 
88 pages, 5% x 8%”. 

This book is largely descriptiv: 
makes it differ greatly from Meta 


which 
In- 
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Plating and Finishing Guidebook.” 


dustry = 

fhe book opens with a glossary of terms 
sed in the plating field. The first chapter 
- devoted to a simple discussion of the 
alating process. Plant lay-outs are then 
considered Various equipment of English 
make are then illustrated and discussed. 
Ceneral instructions on plating follow. 
Various factors on cleaning and pickling 


are considered to a limited extent and then 
various. plating solutions are discussed. 
These solutions include nickel, chromium, 
copper, zine, cadinium, silver, tin and 
precious metals. Testing information, tables, 
treatment of sores, burns and antidotes are 
given. 
Unfortunately the book does not give 
specific formulas for the various plating 
solutions and usually refers to proprietary 
materials. Those desiring specific informa- 
tion in the book may be = disappointed. 
However, there is much valuable practical 
information which should be of particular 
value to the beginner. 


Directory of New England 
Manufacturers 


The publishers of the Directory of New 
England Manufacturers, George D. Hall 
Company, 30 Kilby Street, Boston, Mass., 
announce the release of the 1942 edition of 
the book. 

This Directory is a guide-book to one 
of the richest industrial regions in America. 
Complete, comprehensive, and up-to-date, it 
contains information of vital importance on 
New England industry that can be found 
in no other reference book. 

The 752 pages of the 1942 Directory of 
New England Manufacturers are made up 
f four individual sections: 

Alphabetical: Here all New England manu- 
facturers are shown in alphabetical or- 
der. The executive personnel of each firm 
(including the president, treasurer, ad- 
vertising, sales, general, and traffic man- 
agers) is given; the products each firm 
makes; the number of persons they em- 
ploy; the capital investment; and the 
branch offices or plants. 

Geographical: Each state in the New Eng- 
land area is treated individually in this 
section. The cities and towns of each 
state are arranged alphabetically for easy 
and quick reference, and the manufac- 
turers within those cities and towns are 
also shown in alphabetical order, with 
the products they make indicated. 

Product Section: Thousands of product 
classifications are shown in alphabetical 
order. Every New England manufacturer 
making each product is listed under the 
proper heading, with the location of the 
manufacturer, also, shown. 

Brand Name: The brand or trade names 
oi all products made in New England are 
listed here in alphabetical order. This 

ion is helpful in locating the manu- 
facturer of an article, when the trade. 
name only is known. 

The directory is revised annually and, 
since the 1941 book was published, a total 
o! over 18,000 changes, corrections, and 
additions have been made to bring the 
1942 edition up-to-date. 
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SINCE THE BOSS BOUGHT A NEW 
HAMMOND VARIABLE SPEED LATHE 


JOE OLDBUFF is back to work . . . and IS HE 
HAPPY! It hit Joe pretty hard when they retired 
him before he was half worn down. But then the 
boss found that a HAMMOND VARIABLE SPEED 
POLISHER would permit him to wear buffing 
wheels right down to the flanges without losing 
efficient peripheral speed. Result . . . Joe, and a 
lot of his friends, came down from the shelf. It’s 
really simple, the way that HAMMOND “VRO” 
maintains constant wheel speeds. The second sur- 
face-feet-per-minute begin to drop off, the operator 
just twists a little dial right in front of him and 
ZOWIE . . . efficient wheel speed comes right back 

om there. Quite a range, 

too. Instant changes, 

} anywhere between 1500 
and 3000 RPM. Find out 
more about that HAM- 
MOND “VRO” today ! 


THE HAMMOND “VRO”" 
. POLISHING LATHE 


POLISHING 
BUFFING 


COLOR 
BUFFING 


i WRITE FOR BULLETIN GP-30 


HAMMOND MACHINERY BUILDERS, 


KALAMAZOO, MICHIGAN 


Eastern Branch —71 West 23rd Street, New York City iy 


Through the month of September the 


1942 Directory of New England Manufac- 
turers may be purchased for $15.00 a copy. 
After that time it will be sold for $25.00 
a copy. 


Technical Publications 


Gem Stones. By Sidney H. Ball. U. S. 


Department of the Interior, Bureau of 
Mines, Washington, D. C. For sale by the 
Superintendent of Documents, Washington, 
D. C. Price 5 cents. 


This publication discusses technical data 


on the jewelry industry in 1940. Fashions in 
jewelry, costume jewelry, domestic produc- 
tion, imports, Government regulations, ef- 
fect of war on the jewelry trade are all 
discussed. 


Statistics on diamonds are given. Rubies, 


sapphires, emeralds and lesser gems are also 
treated. A bibliography is included. 


Technical Publications from International 
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Nickel Co., 67 Wall St., New York City: 

Nickel Steels for Structural Shapes. Data 
Sheet No. 1, 5 pages. 

Properties of Nickel Alloy Steels at Low 
Temperatures (+-70° to —425°F). Data 
Sheet No. 2, 52 pages. 

Definitions of Terms Relating to Heat 
Treatment. Data Sheet No. 2, 7 pages. 

Case Hardening of Nickel Alloy Steels. 
Data Sheet No. 5, 24 pages. 

Nickel in Nitriding Steels. Data Sheet 
No. 6, 7 pages. 


The Properties and Applications of 
Quenched and Tempered Nickel Alloy 
Steels. Nickel Alloy Steels, Section II, Data 
Sheet No. 4. International Nickel Co., Inc., 
New York City. 

This is a revised data sheet section of the 
company’s looseleaf data book publications. 
One hundred and three pages are devoted 
to the discussion of the physical and chem- 


495 


4 
4 
i 5 ia ia 
3 
4 
4 
bE 


Operators are enthusias- 
tic about Metso Cleaners 
because they act rapidly 
and thoroughly. Metso wets 
grease and oil, and quickly 
breaks down their resistance 
to removal. 


Especially important to plat- 
ers is the chemically clean 
surface which Metso insures. 


PHILADELPHIA QUARTZ COMPANY 


Gen’! Offices: 125 S. Third St., Phila., Pa. Chicago Sales Office: 205 W. Wacker Dr. 
odium Metasilicate U. S. Pat. 1898707. Sodium Sesquisilicate 
U. S. Pat. 1948730, U. S. Pat. 2145749 


METSO CLEANERS 


ical properties, and applications of quenched 
and tempered nickel alloy. steels. 


“Individualized Inco Nickel Alloys,” the 
International Nickel Company, Inc., 67 Wall 
St., New York -a twelve-page catalog giving 
individual characteristics, mechanical prop- 
erties and application information on the 
Inco Nickel Alloys--Monel, “K” Monel, 
“KR” Monel, “S” Monel, “R” Monel, Nickel, 
“Z” Nickel and Inconel. Tables of physical 
constants and available forms are included. 
Copies are available upon request. 


Obituaries 


Newton S. Marlette 


Newton S. Marlette, 48, president of the 
Marlette Plating Co., 437 E. Delavan Ave., 
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SELECTED 


Metso has the carefully con- 
trolled balance of alkali and 
silica content which causes 
dirt to float off and prevents 
its sticking to the clean work 
as it is removed from the bath. 


Prompt deliveries of Metso 
Cleaners from distributors’ 
stocks in over 65 cities. Ask 
for prices in barrels, drums 
or bags. 


AEC.US Pat OFF. 


Buffalo, N. Y., died July 23, 1941, at the 
General Hospital, Buffalo, after three weeks’ 
illness. 

Ile was born in Niagara Falls, and was 
first employed, as a young man, in Mil- 
waukee where he was in charge of the plat- 
ing room of the Harley Davidson Motor- 
cycle Company. He went to Buffalo in 1916 
and with his father founded the Marlette 
Plating Company. He became its president 
on the death of his father in 1930. His com- 
pany was the first one to use chromium plat- 
ing in Buffalo. 

He is survived by his wife, Mrs. Alice 
Bowler Marlette and three sons, Edward N., 


Jack E. and Richard T. Marlette. 


J. Brooke Mosley 


J. Brooke Mosley, 52, Chief Chemist of the 
Ajax Metal Company, Philadelphia, Pa., died 
July 20th at his home in North Willow 
Grove, Pa. He was born in Philadelphia 


and received his early education » the 
Northeast High School and later the 
Central High School where he studied hem. 
istry under the late Dr. Harry F. Kellar 


Professor in Chemistry. 

He became affiliated with the Ajax Metal 
Company in 1909 as Assistant Chemis), [p 
1925 he was appointed Chief Chemist. He 
was a member of the Franklin Instity: 
Company Representative in the American 
Society for Testing Materials, being Chair 


and 


man of Sub-Committee B-2 on Lead, Tip. 
Antimony, Bismuth and other alloys: of 
Committee E-3 on Chemical Analysis of 


Metals. 


| Communication 


Determining Area of Parts to be 


Plated 
EAGLE LOCK CO. 


TERRYVILLE, CONN. 


Aug. 14, 1941 
Editor, 
Metal Finishing, 
New York 
Dear Sir: 


In the July issue of Metal Finishing on 
page 375, you give a method of computing 
areas of work to be electroplated. I believe 
your method is fine for a large amount of 
work, but I am sure you will be interested 
in another method which we are using with 
a high degree of satisfaction. 

You know from our line of products that 
we are large users of stampings, many of 
which are of complicated shapes, and cal 
culation of their areas mathematically would 
require a surveyor or mathematician. 

Our method involves the tracing of the 
part on graph paper, tracing both holes and 
outside dimensions. We then count the 
squares of actual area of the parts which 
gives the area of one side. This value multi 
plied by two gives the area for both sides 
of the work. The perimeter is measured 
and from this and the thickness of the 
work we can calculate the area on the 
edges. This area is added to the area of 
the two sides. All these measurements ar 
made using the squares of the graph paper 
The total number of squares is then divided 
by the number of squares per squar® inch 
and the total surface area in square inches 
is obtained. Knowing the number of pieces 
per rack and the number of racks per tank, 
the total surface area can be measured for 
all the work in the tank. 

We usually use graph paper with 25 
squares per square inch, but this number can 
he varied depending upon the size of the 
work and the degree of accuracy desired 
A greater number of squares per square inch 
would enable slightly more accurate de 
termination of area to be made. 


Yours truly, 
P. F. Atwood 


Superintendent 
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Associations 
and Societies 


Electrochemical Society 
Preliminary Program for the 80th 


Meeting of The Electrochemical 
Society, Ine. 


SYMPOSIUM ON 
ELECTRODEPOSITION 
HOTEL KNICKERBOCKER 

CHICAGO, ILLINOIS 

OCTOBER 1-2-3-4, 1941 


Industrial Electrochemical and Educa- 
‘onal Exhibits will be open to all attending 
throughout the meeting. The Oceanic Room, 
n the Convention Floor, has been reserved 
exclusively for these exhibits. 

LADIES’ PROGRAM. The Ladies will 
find Chicago hospitable and the Ladies’ pro- 
cram just what they might hope for. 


Wednesday, October Ist 
Registration in Lobby 

Board of Directors Meeting 
General Business Meeting 


Thursday, October 2nd 
A.M. 
Breakfasts 
Registration (Cont’d) Convention Floor 
Electroplating Technical Session Four Papers 
|. “General Principles and Methods of 
Electroplating” 
Blum, Beckman, and Meyer 
2. “Alloy Plating,” Faust 
“Rare Metal Plating,” Kushner 
4. “Lead Plating,” Blum 


Noon 
Group Luncheon 


P.M. 
Electro-organic Technical Session 
Technical Papers and Discussion 
|. “Rate Studies in the Electrochemical 
Oxidation of Phenol,” Shields and 
Coull 
2. “Electrolytic Reduction of Organic 
Compounds at Alloy Cathodes,” Read 
“Reduction of Methyl n-Propyl Ketone 
to Pentane,” Read 
\djournment to Rosenwald Museum of 
Seience and Industry for Buffet Supper and 
Inspection of Exhibits, including the world- 
famous replica of an operating coal mine. 
Ladies invited. 


Friday, October 3rd 
A.M. 

Group Breakfasts 

Registration (Cont'd) Convention Floor 

General Technical Session 

|. “Mercury-Mercurous Iodate Electrode” 

in two parts), Haring and Zapponi 

2. “Potassium Permanganate by Anodic 
issolution of Ferro - Manganate,” 
Lowy 
“lectrophoretic Filtration of a Kaolin 
Slurry,” Ralston and Hoseh 


1. “Electrolyte Films,” Read and Graham 


Why Worry About Metal Shortages 
When You Can Use 


Reg. U. S. Patent Office 


THE JET BLACK CORROSION RESISTANT FINISH 
FOR IRON AND STEEL 


Check These Features: 


VY Fast Blackening by Immersion in 
Only ONE Bath 


Vv Deep Penetration — No Red Stains 
Highest Corrosion Resistance 
Simple and Economical to Operate 


We are confident that EBONOL is the outstanding 
blackening process for iron and steel and all we want is 
an opportunity to prove this to you. Hundreds of parts 
now being made of brass, aluminum, or zinc and lac- 
quered, enameled or plated, can be advantageously made 
of EBONOLIZED STEEL. Haircurlers, trunk hardware, 
guns, fan parts, pencil parts, tools, toys, bearing races, 
electrical apparatus, electrical appliances, switch parts, 
clock parts, pins, lamps, drapery hardware... . 


LET OUR FINISHING ENGINEERS SERVE YOU 


Send sample parts for finishing or tell us your problem 


Tre ENTHONE ec. 


New Haven, Conn. 


Specialists Since 1930 in Finishing Materials and Processes 


5. “Activation of Ammonia Synthesis,” 


Glockler and Loeppert 
6. “X-Ray Examination of SiO,” Bau- 
mann 


libria,” Burstein and Davidson 


Noon 
Group Luncheon 


P.M. 
Electroplating Technical Session 

Six Papers 

1. “Acid Zine Plating,” Lyons 

2. “Cyanide Zine Plating,’ Hull and 
Wernlund 

3. “Cadmium Plating,” Westbrook and 
Soderberg 
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“Solvent Effect on Semi-Quinone Equi- 


1. “Brass and Bronze Plating,” Coats 

5. “Silver Plating,” Promisel and Wood 

6. “Iron Plating,” Thomas 

Adjournment followed by dinner in the 
Ballroom and talk on chemurgy by Dr. 


Wm. J. Hale 


Saturday, October 4th 


P.M. 


Electroplating Technical Session 


Seven papers 

1. “Rochelle Copper Plating,” Graham 

and Read 

“High Speed Copper Plating,” Wern- 

lund 

3. “Acid Copper Plating,” Winkler 

4. “Nickel Plating,” Pinner, Soderberg, 
and Baker 
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“Chromium Plating,” Dubpernel 
6. “Alkaline Tin Plating,” Oplinger ang 
Bauch 
7. “Acid Tin Plating,” Pine 
Additional Papers 


. 
Is Your Finishing Department The following papers will be assigned time 
and presented during the meeting: 
“Electrolytic Cleaning of Cold Rolled 
Steel,” Lyons 


$! “Deposition Potentials of Cobalt, Nickel 

and Copper from Chloride and 
mide Solutions,” Yntema, V erdieck, 

and Sister Ksycki 

| A number of additional papers wil] be 

presented. 


American Coordinating Committee 
: on Corrosion 


The third annual meeting of the Ameri 

° ea: can Coordinating Committee on Corrosion 

to meet the changing conditions? was held August 6, 1941, at Gibson Island, 
Maryland. The meeting was planned to co- 

' incide with the first Symposium on Corro 
| sion, sponsored by Section C of the Ameri 
can Association for the Advancement of 
Science with the assistance of this Coordi 
nating Committee. The symposium was at- 
tended by approximately 70 invited corre 


ra . sion specialists and was outstandingly suc 
res one ergency cesstul. 1e Coordinating Committee has 
Under the present national em rgency and ful. The Coordinating C 
defense effort, many plants are confronted over- offered its services to Section C to insure sim- 
‘ ilar symposia in future years. 
night with new finishing problems. : 
The complete symposium program, with 
An entirely different production cycle may be Dr. R. M. Burns, Assistant Chemical Di 
} demanded of your present equipment. rector of the Bell Telephone Laboratories, 


~ as Chairman, follows: 
There is a Wyandotte product for any metal- August 4 
cleaning problem and for use in any equipment. “The Occurrence, Characteristics and Cos! 
of Corrosion 
I Ferrous Metals”—F. N. Speller 


! With a full line of metal-cleaning compounds and long years Il Non-ferrous Metals”—-R. J. Me- 

of experience in tackling new problems, your Wyandotte Kay |. . 

Service Representative is the man to call when things get hot. Theory of Corrosion —R. B. Mears 

, i . “Theory of Oxidation and Tarnishing 
He is as near as your telephone. Call him today. ” 2 Mites 


August 5 

“Techniques of Measurement of Corrosion 
Reactions”—-H. E. Haring 

“Corrosion Tests and Analysis of Corro 
sion Problems”—F. L. LaQue 

“Statistical Methods in Corrosion Study” 

R. F. Passano 
“Application of Statistical Control in Cor 


rosion Work”—W. E. Campbell 


Blower Polishing Bench Dryer Tubbing Sawdust Box Sandblast 


THE BOLAND SYSTEMS £28 FACTORY INSTALLATION 


Tanks, Coloring Rooms, Dynamos, Sawdust Boxes 


| H. J. ASTLE CO., & INC. =**blise4 (send for Catalogs) 118 Orange St., Providence, Rhode Island 
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~~ ‘ection of Metals with Metallic Coat- 
nes’—Dr. William Blum 
“Anodic Oxide and Surface Conversion 
Coatings’—Dr. J. D. Edwards 
“Passivity’—Dr. H. H. Uhlig 
“New Corrosion Resistant Steels”’—E, S. 
Taylerson 
“Chromate Corrosion Inhibitors and Their 
Evaluations”’—H. Heller 
August 7 
“Protection of Metals with Organic Coat- 
ings 
| Role of Preliminary Surface Prep- 
aration”—C. F, Rassweiler 
Il Role of the Vehicle”’—R. J. Moore 
Ill Role of the Pigment”—H. A. Nel- 
son 
“Chemical and Physical Aspects of the 
Resinous State and Their Bearing on 
Corrosion Prevention’—Dr. G. H. 
Young 
August 8 
“Corrosion of Metals by Soils 
1 Field Studies’—K. H. Logan 
Il Laboratory Studies of Anodic and 
Cathodic Processes”—I. A. Deni- 
son 
“Microbiological Anaerobic Corrosion”— 
Raymond Hadley 
“Influence of Marine Organisms on Cor- 
rosion”—W., Clapp 
“Theory of Cathodic Protection”—R. H. 
Brown 
“Applications of Cathodic Protection”— 
Scott Ewing 
“The Use of ‘Null’ Methods in the Study 
and Solution of Electrolysis Problems” 
J. M. Pearson 


At the official Committee meeting, Dr. 
F. N. Speller, representing the American 
Chemical Society and the National Research 
Council, was re-elected Chairman for the 
year 1941-42; Dr. R. M. Burns, representing 
the Electrochemical Society, was named 
Vice-Chairman; and Dr. G. H. Young, of 
the Mellon Institute of Industrial Research, 
was named Secretary-Treasurer. Committee 
headquarters are located at the Mellon In- 
stitute, 4400 Fifth Avenue, Pittsburgh, Pa. 

The Committee was organized three years 
ago, under A.S.T.M. auspices, to coordinate 
research activities in this extremely impor- 
tant field, and is patterned after similar or- 
ganizations abroad. It has been functioning 
as an independent body for the past two 
years. As its first contribution, the Coordi- 
nating Committee undertook to survey ex- 
isting corrosion investigations in this coun- 
ry. Information report forms were sub- 
mitted to some 600 individuals and com- 
panies, through the executive offices of the 
member organizations of the Committee. 
From the data thus accumulated, the Com- 
mittee issued in 1940 a confidential Direc- 
tory of Corrosion Investigators and a classi- 
hed list of subjects, which was sent to all 
persons officially listed in the Directory. This 
Directory has now been expanded to include 
additional investigators and to broaden its 
subject classification. The revised Directory 
was released on August 15. 

The Committee is at present composed of 
oficial delegates from the American Chemi- 
cal Society, American Electroplaters’ Soci- 
ety, American Foundryman’s Association, 


Seeking ways 


American Gas Association, American Insti- 
tute of Chemical Engineers, American In- 
stitute of Electrical Engineers, American In- 
stitute of Mining and Metallurgical Engi- 
neers, American Society of Heating and Ven- 
tilating Engineers, American Society of Me- 
chanical Engineers, American Society for 
Metals, American Society of Refrigerating 
Engineers, American Society for Testing 
Materials, American Water Works Associa- 
tion, American Welding Society, Battelle 
Memorial Institute, Copper & Brass Research 
Association, Electrochemical Society, Mellon 
Institute of Industrial Research, National 
Bureau of Standards, National District Heat- 
ing Association, National Research Council, 
Society of Automotive Engineers, and the 
Technical Association of Pulp and Paper 
Industry. 


Powder Metallurgy Conference 


The second Powder Metallurgy Conference 
will be held at Massachusetts Institute of 
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to eut corners 


BALLS 
CONES 
PINS 

SLUGS 


Technology, Cambridge, Mass., September 25 
and 26, 1941, under the auspices of the 
M.1.T. Department of Metallurgy. 

All planning to present papers or to at- 
tend, please inform John Wulff, Secretary. 


National Metals Congress 


With its service to the industry empha- 
sized by the demands of the national de- 
fense program, the National Metal Con- 
gress and Exposition, to be held in Phila- 
delphia, will be more pretentious this year 
than ever before, advance sales of exhibit 
space for the Congress indicate. 

Space sales for the 1941 five-day meet- 
ing, opening October 20th in Philadelphia’s 
Commercial Museum and Convention Hall, 
are 10 percent ahead of last year, accord- 
ing to W. H. Eisenman, director of the 
Metal Congress and secretary of the Am- 
erican Society for Metals, which sponsors 
the show. 

“In these purchases of exhibition space,” 
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said Mr. Eisenman, “we see the evidence 
of a sound advertising policy on the part 
of metals men and those of associated 
industries. 

“In other words the temporary pros- 
perity of the defense program has not 
blinded these men to the need of con- 
tinued effort in building goodwill against 
the time when there are no more arma- 


ment orders, and the companies that have 
been devoting most of their production to 
the defense work must once more com- 
pete in the open market for business. 
“This tendency toward a more liberal 
advertising policy is not confined to exhibit 
space only. It has been noted in recent 
months that metal men are buying more 
trade journal and newspaper space as 


CONTROL 


METAL IS TOO DIFFICULT TO OBTAIN TO 


A complete line of Testing Sets for 
controlling solutions and testing de- 
posits. 


Complete laboratory service. 


SOLUTIONS 
DEPOSITS 


WASTE IT 


Write for Leaflet 


KOCOUR CU. 


4720 S. CHRISTIANA AVE. 
CHICAGO 


media for keeping their names ani 


re 

ucts before their trade public.” fee: 
The importance of metals to na- 
tional defense program will be the eeneral 
theme of the Congress, and it is under. 
stood many of the exhibitors will {cature 
at the show products and new methods 
which they are using to assist American 


defense production. 

The Congress is held in conjunction with 
the annual meetings of the American So. 
ciety for Metals, The American Welding 
Society, The Wire Association and the “ 
stitute of Metals division and the [ron and 
Steel division of the American Institute 
of Mining and Metallurgical Engineers. 

Technical sessions of the various groups 
will be held in downtown Philadelphia 
hetels during the five-day sessions of the 
Congress. 


American Electroplaters’ 
Society 


1942 National Convention 
Grand Rapids, Michigan, June 8-11 
The Grand Rapids Branch of the A.E.S 


have announced the following committee 
for the 1942 Annual National Convention. 
The names and addresses of the committee 
follow. 


General Chairman 
Chester W. Smith 
600 Prospect, S. E. 
Grand Rapids, Mich. 


840 W. 40th PL, Chicago, Il. 


TRADE MARK 


MATCHLESS 


REG. U.S. PAT. OFF. 


YOUR CONFIDENCE 


ABOVE 


EVERYTHING 


IS MOSTLY CONSIDERED WHEN MAKING AND SELLING 
MATCHLESS HIGH GRADE POLISHING WHEELS, BUFFS 
AND BUFFING COMPOSITIONS 


There is no substitute for ““MATCHLESS” 


THE MATCHLESS METAL POLISH CO. 


726 Bloomfield Ave., Glen Ridge, N. J- 
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Financial Secretary 
Homer G. Morton 
9615 Albert Dr., S. E. 
Grand Rapids, Mich. 


Program and Publicity 
D Pace 
134 Grandville, S. W. 
Grand Rapids, Mich. 


Educational 

[. B. Sperry 
39] Carlton, S. E. 
Grand Rapids, Mich. 


Advisory 

Vaurice R. Caldwell 
1501 Paris, S. E. 
Grand Rapids, Mich. 


Registration 

Charles O. Werft 
1107 Powers, N. W. 
Grand Rapids, Mich. 


Housing Chairman 
Clyde Craven 
127 Wallinwood, N. E. 
Grand Rapids, Mich. 


Entertainment 

Stewart Z. Martin 
101 Quimby, N. E. 
Grand Rapids, Mich. 


Recreation 

Jack J. Hanney 
1109 Hoyt, S. E. 
Grand Rapids, Mich. 


Transportation 

C. E. Abel 
1150 Louis, N. W. 
Grand Rapids, Mich. 


Plant Visitation 

Ivan C. Hepfer 
1255 Orville, S. E. 
Grand Rapids, Mich. 


Exhibits 

C. Fernekes 
2020 College, S. E. 
Grand Rapids, Mich. 


Rockford (Illinois) Society for 
Metal Finishing 


Sixty members of the society held their 
first annual picnic on July 19. A team 
of baseball players from the National 
Lock Co. played a team composed of mem- 
bers from other neighboring plants. Seiter 
of Atwood Vacuum Machine Co. and 
Florin of the Woodward Governor Co. were 
the winning battery. McKay of Elco Tool 
and Screw Co. risked his skin by umpiring. 
sill Erskine of National Lock Co. distin- 
guished himself as a horseshoe pitcher (he 


was probably getting that good right arm 
ready for taking over Rudy Hazucha in 


bowling this winter.—Ed.). 


old-timers present were: John 
Readette, Will (Buck) Holm and Adolph 
\dolph has a record of 43 years of 


... MACHINE... 


A UNIT TYPE TRANSFER CAPABLE OF 
HANDLING SEVERAL TANKS 
AT ONE TIME. 


FOR A SERIES OF OPERATIONS WHERE THE WORK 
MUST PASS THROUGH SEVERAL TANKS, AS 
THE CLEANING AND RINSING OPERA- 
TIONS, FOR A SEMI-AUTOMATIC 
PLATING TANK. 


CROWN RHEOSTAT & SUPPLY CO. 
1910 MAYPOLE AVENUE CHICAGO, ILLINOIS 


A NEW NICKEL STRIPPING PROCESS USING 


STRIPODE 


(Patent applied for) 
An inhibiting agent for Sulphuric Acid strip baths that— 


PREVENTS PITTING AND ROUGHENING 
OF THE BASE METAL 


(Steel, brass, zinc die castings, heavy zinc and lead bearing alloys) 


STRIPODE 


Reduces Finishing Costs to a Minimum 
Reduces Stripping Time by 50% or More in Many Cases 
Reduces Your Scrap Loss 
Strips Plating Racks 
Saves Acid 
Write for information and literature 


CHEMICAL CORPORATION 93 Broad Street 


SPRINGFIELD, MASSACHUSETTS 
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99.75% PURE 


YY With two complete, independent plants at 
| —Y Jersey City and Baltimore, and its own 
Yy supply of the basic raw material Chrome 
Yj Ore from company owned and operated 
G mines, Mutual is the world’s foremost manu- 
facturer of Chromic Acid. Warehouse stocks 
are carried in all principal industrial centers 
YY throughout the country. 


Y BICHROMATE OF SODA 
y BICHROMATE OF POTASH 


AX 


SS 


\ 


270 MADISON AVENUE, NEW YORK 


WN 


FOR STRIPPING COPPER 


McKEON’S 


“THE OXIDIZING AGENT OF TODAY” 


Sample FREE 


Service 


SULPHUR PRODUCTS CO. Greensburg, Pa. 
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continuous service in the plating 
ment of Spangler-Loomis Co., Lloyd 
and Bill Fitzgerald were active in making 
the outing a success and Elvin Anderson 
spent much time showing the boys how to 
play a game with pieces of paper with 
colored spots on them (sounds like poker 
to me). 


Gepart- 
Keiser 


L. A. Davies, Dave Stockton and Harley 
Wilcox all of the Udylite Corp. were pres- 
ent. Jake Hay of Standard Plating Rack 
Co. and R. H. Ruenzel of Geo. A. Stutz 
Mfg. Co. were also present. 


Respectfully submitted, 
Walter McKay 


COURSES OFFERED TO AID 
WORKERS IN DEFENSE 
INDUSTRIES 


Courses in Electroplating 


The Institute of Electrochemistry and 
Metallurgy, 59-61 East Fourth Street, New 
York City, will offer specialized courses in 
the field of electroplating and metallurgy 
during 1941-42. Registration will be held 
for the Fall term from September 15th to 
September 19th, and the first class meeting 
will take place on September 23rd. The 
following studies will be offered: 


FALL COURSES 
ELECTROPLATING I. 


The course is designed to give the electro- 
plater or industrial worker a foundation in 
chemistry including qualitative and quanti- 
tative analysis. One hour each evening will 
be devoted to class lectures in which will 
be discussed the theories of modern chem- 
istry as applied to electroplating. The re- 
maining hours will be devoted to the labora- 
tory where the student will conduct his own 
experiments. Tuesday and Wednesday from 
7:30 to 11:00 P. M. Dr. Young and Mr. 
Klinsevich. Fee, $45.00. 


METALLURGY I. 


The student will be introduced to the 
structure of metals and alloys and factors 
are taken into account which affect these, 
such as temperature, mechanical working, 
etc. The application of the phase rule to 
physical metallurgy will be discussed. Both 
binary and tertiary systems will be studied 
and illustrated. Heat treating, surface treat- 
ing and testing of metals and alloys will be 
studied. Tuesday and Wednesday, 8:30-9:30 
P.M. Dr. Young and Mr. Klinsevich. Fee 
$30.00. 


RESEARCH I, 


This course is designed to give the prac- 
tical electrochemist a chance to investigate 
problems in his field. One half hour pet 
week is devoted to a conference with the 
instructor in which the method of attack is 
laid out. The remaining time is spent 
the laboratory where the student applies ‘is 
knowledge and technique to the solving of 
problems which arise in such an investig& 
tion. Tuesday and Wednesday, 7:00)! 00 
P.M. Dr. Young. Fee $30.00. 
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INDUSTRIAL MICROSCOPY IA. 


This course is specially planned in photo- 
micrographical analysis, general microscopy, 
and instruction on the metallographic micro- 


cope. Subjects covered include the prepara- 


‘ion of materials and the proper selection 
of optical equipment, methods of illumina- 
tion, control of glare, illumination by inci- 
jent light, and the use of color filters, spe- 


-i@l methods of particle-size determination, 
jetermination of refractive index, microm- 
etry, and the proper use of mounting media 
with respect to its relative refractive index. 
Work with the polarizing microscope may 
also be arranged. Mr. Shillaber. Tuition 
and laboratory fees, $55.00. Hours to be 
aanged and announced later. 


Time payments may be arranged if de- 
sired 

For further information call Dr. C. B. F. 
Young, ORchard 4-1778 or FLushing 9-1685. 
For men outside the New York area a 
course in electroplating by correspondence 
has been written. For further information 
write to Dr. C. B. F. Young, Box 292, Flush- 
ing, N. Y. 


Lectures on Modern Metals and 
Plastics 


The School of Architecture and Allied 
Arts of New York University will sponsor 
a series of lectures during the Fall semester 
n “Modern Metals and Plastics.” 


The talks will be addressed to a small 
group interested in these materials from the 
standpoint of architecture, construction, in- 
dustrial design and manufacturing. 

The aim of the lectures will be to make 
the group aware of the usefulness of the 
various products, rather than to give a tech- 
nical analysis of properties. There will be 
seme consideration of characteristics and 
processes, more of applications and limita- 
tions. Special emphasis will be placed on 
sources, availability for defense and other 
current uses, and on possibilities of substi- 
tution for those items in which defense has 
created a shortage. 

Prominent men in the industry have been 
engaged as lecturers. The tentative sched- 
ule of lectures is as follows: 

1. Sept. 23, General Character of Metals 

and Plastics 
2. Sept. 30, Wrought Steel—A—Structural 

(Buildings, Heavy Machinery, etc.) 
Oct. 7, Wrought Steel—B— Alloys (Tools, 
Gears, Special Machinery, etc.) 

4. Oct. 14, Ferrous Castings 

3. Oct. 21, Stainless Steels—Corrosion Re- 
sistance 

6. Oct. 28, Die Castings 

Nov. 18, Metal Finishes -Plating, Hot 

Dipped Finishes, Metal Treating 

8. Nov. 25, Copper, Brass and Bronze 
Dec. 2, Aluminum and Magnesium 
10. Dee. 9, Compression Moulded Plastics 
ll. Dec. 16, Injection Moulded Plastics 
Dec. 23, Extruded Plastics 
13. Jan. 6, Laminated Plastics 
l4 Jan. 13, Plastic Coatings and Finishes 
19. Jan. 20, Rubber and Synthetic Rubber 


Leacrest Outing 
October 4 


plating. 


If you are having difficulties with depositing a satisfactory 
bright nickel plate, we suggest you treat your plating solu- 
NUCHAR Active Carbon can be 
purchased from our jobbers throughout the country. Write 
for further information and the grades of NUCHAR specially 
recommended for purifying electro-plating solutions. 


tion with active carbon. 


ACTIVE 


ACTIVE CARBON 


TIME AND MONEY 


By treating plating solutions with NUCHAR Active Carbon 
you can avoid the loss of time and money due to extra 
buffing made necessary by plating with contaminated solu- 
tions. The original cost of the NUCHAR Active Carbon is 
repaid many times over in the improved quality of the 


CARBON 


INDUSTRIAL CHEMICAL SALES 


35 WACKER DRIVE 
NEW YORK CITY CHICAGO ILLINOIS 


230 PARK AVENUE. 


PULP G PAPER. COMPANY 


PUBLIC LEDGER BLOG. 
PHILADELPHIA PA se CLEVELAND OHIO 


“417 scHiOFIELO BLDG” 


Companies that make their prod- 
uct look worth the difference to 
the buyer use Paramount Brand 
Felt Polishing Wheels to polish 
the base metal, knowing that to 
have the best finish, you must 
start right, which means, Para- 
mount Felt Polishing Wheels, 


Ask Your Supplies Selesman 
for PARAMOUNT BRAND 


BACON 
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Bright Nickel 
Nickel 
Chrome 

Copper Sulphate 

Cyanide Copper 

Brass and Zinc 

Cadmium 
High Speed Copper 
Brite Zinc 
Silver 

Electrocolor 
And Others 


INDUSTRIAL FILTERS will do a fine job of filtering and purifying your plating 
solutions, at the lowest possible cost per filtered gallon. 


INDUSTRIAL FILTERS have larger filter areas, more sludge holding capacity and 


higher pressure pumps, which insures high flow rates and longer filter cycles. 


The “LEAK-PROOF", “CORROSION-PROOF" 
of Industrial Filters is a vital requisite of Electroplating filters. 


“Write for NEW Literature and particulars.” 


INDUSTRIAL FILTER & PUMP MFG CO. 


3017 WEST CARROLL AVENUE 


FILTER 


and non-contaminating construction 


CORROSION TEST 
EQUIPMENT 


For testing—Electroplated or 
coated metals at 95 deg. 
Fah. in accordance with 
Army, Navy and Aeronauti- 
cal specifications, as outlined 
in Bulletin AN-QQ-S-91-5 
dated Dec. 1938. Also for 
controlled temperatures at 
any degree. Testing Cabinets 
> lined throughout with rubber. 
Made in 4 sizes. 


CHICAGO, ILLINOIS 


View of 
plating tanks 
in Oakite 
laboratory. 


Five welded steel 
cleaning tanks, 
each wired for 
either direct or 
reverse current, 
and each equip- 
ped with a 
double - throw 
switch. Rinse and 
spray tanks are 
at the left. 


Business Items 


New Plant of Paramount Rubber 
Service 


On the morning of July 4th, the plant of 
Paramount Rubber Service, Inc., located at 
1430 Rosedale Court, Detroit, Mich., burned 
to the ground. The plant was in the midst 
of the heaviest business load in its history 
with the plant filled with customers’ goods 
in process and ready for shipment. 


However, on Thursday, July 10th, a new 
dip department was set up ready to operate 
and on Monday, July 14th, the molded goods 
department was turning out production on 
defense orders. 

The company is now located at its new 
plant 10401 Northlawn, Detroit, and is 
busily turning out its products for industry. 


Detroit Rex Products Company, 13005 
Hillview Avenue, Detroit, Michigan have 
announced that effective September Ist, 
1941, S. A. Harris has been appointed 
Eastern Regional Manager. 

W. F. Newbery, formerly Eastern Re- 
gional Manager, has been promoted to the 
General Office at Detroit for Special Duties. 


Chromium Corp., Waterbury, Conn., has 
let general contract for a one-story addition, 
50 x 180 ft. to plating works near Hunting- 
don Avenue. Cost close to $45,000 with 
equipment. The following departments are 
operated: sand or shot blasting, polishing, 
buffing, pickling, cleaning (alkaline), plat- 
ing. 


Oakite Products, Inc. Build New 
Plating Laboratory 


Oakite Products, Inc., 18 Thames St, 
New York have built a new plating labora- 
tory which is equipped for research and de- 
velopment on cleaning and plating mate- 
rials. It enables pilot plant testing of new 
products and processes. 

The laboratory equipment includes a 
spray type metal washing machine, buffing 
machines, a group of welded steel solution 
tanks, running water and spray rinses, 4 
rectifier and a number of plating tanks. 
Each plating tank is equipped with a gas 
burner for external heating and with an 
Oakite temperature meter. An independent 
double-throw switch makes it possible to 
use the cleaning tank, for example, as 4 
soak tank, an anodic cleaner or as 3 
cathodic cleaner. 

The low voltage current is supplied by 4 
selenium type rectifier with a current out 
put of 150 amperes. Voltage range is from 
0 to 9 in 49 steps. The plating tanks are 
pyrex cylinders encased in steel drums and 
set in a table of welded angle-iron con 
struction surfaced with a_ half-inch ‘ayer 


of Bakelite. The tanks can be used for 


containing plating solutions such as nickel, 
copper, chromium or any other so "tion 
desired. 
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T. A. 1 umbour 40 Years with Metal 
= andustry Pub. Co., Ine. 


On Se) omber 21st, Thomas A. Trumbour, 
Busines- Manager of Metal Finishing and 
Secretar) of Metal Industry Pub. Co., Inc. 


cel brate his 40th year with the busi- 


‘ In S-ptember 1901, he took a position 
the 4dluminum World, the predecessor 
{ Metal Industry (now Metal Finishing). 
fom is very well known in the plating 
industry and is the only member of the 
\ES. to have attended all 29 Annual 
Conventions of the Society. 


Thomas A. Trumbour 


He has been Secretary of The Interna- 
tional Fellowship Club since 1929. 

In his early days, Tom was an outstand- 
ing base ball player but during the past 
16 years he has taken up the game of golf. 
He shoots in the middle eighties and is 
able to trim many of his asseciates who 
sport from 10 to 20 years advantage in 
age. 


Jacob Hay Co., manufacturers sup- 
pliers of plating equipment and_ supplies. 
have announced the removal of their plant. 
effective October Ist, from 3404 N. Tripp 
(ve. to 4014 W. Parker Ave., Chicago, TH. 


Gerity-Adrian Corp., Adrian, Mich., James 
Gerity, president, organized to manufacture 
metal stampings for automobiles, has pur- 
chased the former local works of Line-O- 
Scribe Co. for plant, with facilities for 
employment of about 150 men. The follow- 
ing departments are operated: tumbling, 
polishing, buffing, descaling (electrolytic), 
anodizing, plating, lacquering and painting. 


{. Brickman, formerly connected with 
B. Herzog & Cia, Rio de Janeiro, Brazil, has 
‘ormed his own firm under the name of 
\. Brickman with address at Caixa Postal 
84, Rio de Janeiro, Brazil, S.A. Mr. Brick- 
man is a specialist in the chemical business, 
particularly in supplies for electroplating 


nd metal polishing. 


Eagl Vanufacturing Co., 3508 Avalon 


Los Angeles, is erecting a 6000 square 
font 

' lactory addition to expand manufac- 
‘ure of metal stampings and_ residential 


Filing tixtures, 


(Magnuson Says— 


PERMAG 


t 
the 

ry ducti© cme Write Acme aromatic 
eet eve vantage roblem- Wheel Machine 

1 estig? our § ecific P Polishin’ 
nv t 


Ac ME Manufacturing Lo. 


Cleaning Compounds 


—meet every demand from manufacturers of metal 
goods, for a quick thorough low costing cleaner. Hun- 
dreds of plants throughout U. S. and Canada engaged 
in Defense Work, use PERMAG wherever cleaning is 
to be done. 

There is a PERMAG cleaner for every cleaning job. 


Magnuson Research Service is ready to help you on 
any cleaning problem you cannot solve. Write us. 


MAGNUSON PRODUCTS CORPORATION 


Manufacturers of Specialized Scientific Cleani Cc ds for Industries. 


Main Office 50 COURT STREET ~ BROOKLYN, N. Y. 
Representatives from Coast to Coast. Warehouses in Principal Cities. 
In CANADA: Canadian PERMAG Products Ltd., Montreal and Toronto. 
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and easy to 
KEEP CLEAN 


Open vessels, tanks, etc., made of are furnished with rounded corners 


General Ceramics Stoneware are or- ant edges . . . another feature which fo: 
dinarily glazed inside and out. The for cleanli and ease of Fer. 
glaze, of an attractive brown color, cleaning. a: 


is integral with the body of the ware 
. « « hence entirely free from crack- 
ing and crazing. If is as clean as 
glass and as easy to keep clean. 


For food products, pharmaceuticals, eid 
etc., General Ceramics Whiteware is 
available, at extra cost, for those 

who prefer it. This ware has ap ei 


Furthermore, the General Ceramics applied white glaze. + 
rectangular tanks and other vessels Write for Bulletins. ; oh 

GENERAL CERAMICS ComMPANY |” 
Keasbey, New Jersey 30 Rockefeller Plaza, New York 5 : 


Buffalo, 306 Jackson Building; Chicago, 208 South LaSalle Street; Los Angeles, 

415 South Central Avenue; Portland, Railway Exchange Building; San Fran- 

cisco, 276 Monadnock Building; Seattle, 1411 Fourth Avenue Building; 

Spokane, 1823 South Maple Street; Tacoma, Tacoma Building; Montreal, 
Canada Cement Building. 


PIPE, VALVES, FILTERS, PUMPS, EXHAUSTERS, ETC. 


RUBBING COMPOUNDS 
% LIQUID POLISHES 
We've got a free % DRAWING COMPOUNDS | 


sample of our No. 


750 Copper Buffing * POLISHING AND 


Composition for you. 


BUFFING COMPOSITIONS | 
for it today. 


¢ FORMAX MFG. CO., 3999 18th St., DETROIT, MICH. © 


Quaker Chemical Products Cory. Con. 
shohocken, Pa., is expanding its s age and 
manufacturing facilities, increasing jts floor 
space approximately 12,000 square feet, 
These additions will require an expe nditure 
of about $50,000. Most of the new con. 
struction will be of stone, concrete ang 
brick. 

The additional facilities are necessary to 
meet the inc reasing demands for their prod. 
ucts by various customers many of whom 
are actively engaged with Government cop. 
tracts of vital importance to the National 
Defense Program. 


The new facilities, which are scheduled 
for completion by November Ist, wil! enable 
them to greatly increase their production, 

In addition to the new buildings, new 
stainless steel stills, condensers and other 
equipment are being installed for the manv- 
facture of resins and esters to take care of 
enlarged business along these lines. 


Wheelco Instruments Co. have moved to a 
new building, corner of Harrison and Pe- 
oria Sts., Chicago, Il]. This move was neces 
sitated because of the large increase in 
the volume of business done by the com- 
pany. This is the third major expansion of 
Wheelco and the move is said to greatly 
increase facilities for supplying customers 
with the company’s equipment. This com- 
pany specializes in the manufacture of in- 
dicating and control instruments. 


Due to the demand for the company’s 
products for the prevention of skin dis- 
orders in industry, the Milburn Company, 
Detroit, manufacturers of Ply, announce the 
appointment of two new distributors. 


In the New England Territory, Otis 
Clapp & Son, Inc., of Boston, Mass. and 
Providence, R. I., have been selected as 
exclusive distributors for Ply products. 


Farwell, Ozmun and Kirk Co., St. Paul, 
will represent Ply exclusively in the state 
of Minnesota. 


Hobart Brothers Company, Troy, Ohi, 
announce the appointment of John L. Foley, 
313 Herman Street, Buffalo, New York, 
as their distributor for arc welders and 
supplies in the Buffalo territory. 


A. T. Carter of 36 Richmond St., Roch- 
ester, N. Y., has been appointed representa- 
tive in upper New York state for Keystone 
motor, and generator brushes and Keystone 
negative temperature coefficient res'stors, by 
the Keystone Carbon Co., St. Marys, Pa. 


Mahr Mfg. Co., Minneapolis, Minn., manu- 
facturers of industrial furnaces, rivet he aters 
and other heating equipment, have announced 
that Charles R. Pollock has assumed charge 
of sales and service in Detroit, Mich., with 


headquarters at 7450 Melville Avenue at 
Green. The district formerly handled by 
Gerald S. Duff is now in charge of Josep? 
Sodoma at 7 Girard Place, Maplewood, N. J. 
Colorado, Utah, Oklahoma, Nebraska ind 
Wyoming territory is now in charge ff i. 
ward C. Swan with headquarters at 2° F 


24th Ave., Denver. 
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Supply Prices, August 29, 1941 


Anodes 


Prices are f.0.b. shipping point on quantities of from 500-999 Ibs. for copper, brass and zinc. For nickel, prices are for quantities from 500-2,999 ibs. 


Copper: Cast, elliptical, 15” and longer ....... 


25%%c. per Ib. 


Electrolytic, full size, .22%c; cut to size .22%c. per lb. 


Zinc: Cast, 99.99, 16” and over 


NIcKEL: 95-97 cast, elliptical 46c. per 99% plus 


15%c. per lb. 


lied, l, straight 15” 
24%c. per lb. cast 47c.; Rolled, depolarized .... 48c. per lb. 
Baass: Cast, 80-20, elliptical, 15” and longer .... .235%c. per lb. Sirver: Rolled, .999 fine per Troy oz. .............. 38c. per oz. 
Chemicals 
These are manufacturers’ quantity prices and based on delivery from New York City. 
lb. 09 Hydrogen Peroxide, 100 volume, carboys ....... lb. 16-.1844 
Acid, Boric tech., 99.5% gran., bbls. ............ lb. 0615 
Chromic, 99%, 100 lb. drums, lel. ............ lb. 18% Iron Sulphate (Copperas), cryst., bbls., 1-4 wks.. |b. 02 
Hydrochloric (muriatic) Tech., 20°, carboys, wks. lb. 0270 [ead Acetate (Su { Lead 
A gar o ad), crystals, bbls. ..... lb. 12% 

Nitric, 36°, carboys 1-9, wks. ................ lb. .0595 Magnesium Sulphate (Epsom Salts), tech., bbls... . lb. 018 

Miic, 42°, WEB. lb, Mercury Bichloride (Corrosive Sublimate), crys... .. lb. $2.39 

Oleic (Red Oil), distilled, 0 Eee lb. 12% #Mercuric Oxide, tech., red, powder, bbls. ........ lb. $3.11 

Stearic, distilled, double pressed, bags ........... Ib. .13%-.14% Carbonate, dry, bbls. Ib. 36-36% 

single pressed, bags ...................-. Ib. .13%4-.14%4 Chloride, bbls. .......... lb. 18-.20 
triple pressed, bags Ib. .16%-.17% Salts, lb. 135-.145 
Sulphuric, 66°, carboys 1-9, wks. .............. lb. 0245 Salts, double, 425 lb. bbls, ..................... lb. 135-.145 
Alcohol, Amyl, (Fusel oil, ref’d), lcJ., drums ....lb. .17%4-.19% Paraffin, refined, bgs., 123-125 a.m.p., cl. ........ Ib. 057 
Butyl-normal, l.c.l., drums ............... lb. 11% Perchl 
chlorethylene, drums, Lol, lb. 08% 
Denat., S.D. 21, 190 pf., 1-18 drms, wks... gal. 35 
Propyliso, 99% pt 43-47 Potash, Caustic, 88-92%, flake, drums, works, c.l.,... . lb. 07 
Potassium, Bichromate, crystals, casks ............ lb. 10 
Propyl-Normal, drums, wks. ............ gal. .70 Carbonate (potash) calc. wks, drums . ) 06% 
Alum, ammonia, granular, = works ............ > ae Cyanide, 94-96%, dom, dms., wks. ............ Ib. 55 
— — (sal-ammoniac), white, granu- _ Quicksilver (Mercury), dom. 76 lb. flasks, net... flask $192.-$195 

Sulphocyanide (thiocyanate), pure, crystal, kegs Ib. 65 Rochelle lb. 40 

Sulphocyanide (thiocyanate), tech., kegs ....... lb. AO Rosin, gum, B, bbls., dock .................... Ib. 0302 
antimony), sol, Silver, Chloride, dry, 50 oz. lots oz. 37% 

Barium Carbonate, ppted., bags, l.c.l., works ..... Ib. 026 Sodium, Carb. (soda ash), light, 58%, bags ........ Ib. 0208 
Benzene (Benzol), 90%, drums, works........... gal. 19 Cyanide, 9670, dom. 100 lb. drums ... Ib. AS 
Seed Ib. 235 Hydroxide (caustic soda) 76%, flake, Led. lb. 
Hyposulphite, crystals, bags, wks. ............. lb. .0250 
Metasilicate. granular, 1-9 bbls. .............. lb. .0335 
Cadmium Oxide, l.cl., bbls. lb. 95 Nitrate, rfd., gran., bbls. wks. ............... lb. .029 
Calcium Carbonate (Ppted, chalk), cl., wks. ...... Ib. 02% Phosphate, tribasic, tech., bbls., wks. ......... Ib. 038 
Carbon Bisulfide, l.c.l., 55 gal. drums ............ lb. 05% bags, lel. ....... 0560 
fatbon Tetrachloride, l.c.l., drums .............. 73 Sesquisilicate, 1-9 drums ......°....... tb. 0425 
Chromic Sulphate, scale, 100 lb. drums .......... Ib. 45 Stannate, drums Ib. 365 
Ib. 71 Sulphate, anhydrous, bbls., works .............. ib. 0215 
Copper, Acetate (verdigris), Ib. 26 Sulphocyanide, drums... tb. 28-47 

Carbonate, 52-54%, bbls. Ib. 16% Sulphur, Flowers, U.S.P., bbls., mine. Ib, 0335 

Cyanide, Tech., 100 Ib. bbls. ................... lb. 34 

Sulphate, 99%. crystals, bbls., 15.............-. Ib. 0535 Tin Chloride, crystals, kgs. lb. 39-.391 
Cream of Tartar (potassium bitartrate), gran., kegs. Ib. 53% Toluene (Toluol), 2°, ind., drums, works ...... gal. 32 
Crocus Martis (iron oxide) red, bbls. .......... lb 03% Trichlorethylene, drums, l.c.l., zone 1 ........... lb. 0814 

Tripoli, air floated, bgs., c.l., wks. ............. ton $26.00 

Dibuty! Phthalate, drums, lc. ............... _ Ib. 195-.205 Wax, Bees, white, bleached, slabs, 1-5 cases ..... lb, 47-50 
Diethylene Glycol, drums, I.cl., works............. Ib. 155 Bees, yellow, crude, Brazil, 100 lbs. ........ lb. No stocks 

Dextrin, white, bags, F.O.B. Chicago lb. 0395 Carnauba, refined, bags lb. 82 

Emery (Turkish) Ib. 08 Spermaceti, blocks Ib. 24.25 

Ethyl Acetate, 85%, l.c.l., lb. 085 Whiting, precipitated, bags, Le.l. ton $20.00 

Ethylene Glycol, l.c.l., drums, works Ib, .15%-.18% yxy] 

Mo 195.155 Xylene (Xylol), ind., returnable drums, works ._ gal. 31 

Cvanide, potassium 41%, bottles, -.. oz. $14.20-$14.95 Chloride, tech., granular, drums, c.l., wks, Ib. .08 
Gum. Arabic, white, bbls. Ib. 27-30 Sulphate, crystals, bbls., lb. 
METAL FINISHING, September, 1941 507 


== 
‘ 
> 
i 
4 
ik 
= 
Mie 
4 
4 
| 
4 
4 
he 
= 
| 


S 
= 


increased Production 


is today’s most urgent de- 
mand upon Men and Ma- 
chines — PACKER - MATIC 
meets this demand w.-th 
Automatic Polishing and 
Buffing Machines. 


PACKER-MATIC 


Build-up production and lower finishing 
room costs—Polish and Buff Automatic- 
ally. Difficult shapes and sizes uni- 
formly finished on PACKER-MATIC, to- 
day's efficient method used by manu- 
facturers in varied lines 
of Industry. There’s a 
PACKER-MATIC for your 
requirements. 


SEND sample part and 
finish required — Time 
Study gladly sent. 


‘Matic 


THE PACKER MACHINE CO., conn, 


SARCO MAKES 


GO ‘ROUND 


"Trouble-free serv. 
ice for years," says 
the engineer of this 
auto wheel com- 
pany. 

And the SARCO 
STEAM TRAPS on 
this vento stack in 
the pickling room 
have to work every 
minute of the 24 
hours or there would be trouble. The > 
men would be driven out of the room 
by acid fumes if the Sarcos failed. 


The engineer of this plant says, 
"Always use Sarco and you will have 
no trouble after the installation is 
completed." That's an idea in these 
busy times. 


Sarco makes all types of steam 
traps, Thermostatic, Cat. No. 250, 
Float-Thermostatic, Cat. No. 38, In- SARCO No. 9 
verted Bucket, Cat. No. 350. 


SARCO COMPANY, INC. 


475 Fifth Avenue, New York, N. Y. 
SAVES STEAM sarco canana TORONTO, ONT. 


SARC 
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DON’T WORRY ABOUT PLATING 
UNIT POWER SUPPLIES! 


B-L dry plate rectifier units have 
the necessary features to answer 
your problems. 


® Reduce lengthy tank and 
power unit connections. 


® Eliminate rheostats and at- 
tendant costly loss of power. 


® Individual tank rectifiers in- 
sure full load efficiency. 


® No power consumption when 
tank is not in use. 


® Can be grouped in parallel 
for heavy current loads. 


® Or can be grouped in series 
for various voltage ranges. 


® Units available with outputs of 300 or 500 ampere ca- 
pacities. 


® Maximum voltage ratings of 6 or 12 volts. 


® Operates on either 230 or 440 volt, 60 cycle, 3 phase, 
A.C. service. 


Write or wire today for complete information. 


THE BENWOOD LINZE COMPANY 


1819 Locust Street St. Louis, Missouri 


TANTOL saricutener 


16 ounces $3.50—Gallon $22.50 
Used 312 ounces per 100 gallons 


DUGTYL cures nickel 
30 Ibs. $9.75 


Used % ounce per gallon 


LINICK, GREEN & REED, Inc. 


29 E. Madison St. Chicago 


iy & ANODIZING GENERATORS 


100-25000 Amperes 4-50. Volts. AC & DC Motors—Special 


‘BOGUE ELECTRIC COMPANY 
Glover Ave., Paterson, N. 
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